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INJURIES TO THE MUSCULOSPIRAL NERVE. 

By W. Russell MacAusland, M.D., 

StTRGEON-IN-CHIEF, ORTHOPEDIC DEPARTMENT, CARNEY HOSPITAL, 

AND 

Andrew R. MacAusland, M.D,, 

ORTHOPEDIC SURGEON, CARNEY HOSPITAL, BOSTON, MASS. 

The musculospiral nerve is frequently involved in injuries of 
the upper extremity, due largely to the close approximation of the 
nerve to the shaft of the humerus in its middle third, von Busch,‘“ 
in 1863, was the first to describe the paralysis resulting from injury 
of the musculospiral nerve in fractures of the humerus. Since his 
discovery many attempts have been made to restore the anatomical , 
continuity of the nerve. In the World War, operative procedures 
were used with an appreciable measure of success in cases of paralysis 
of the musculospiral nerve resulting from wounds or fractures. 

Slight injuries to the musculospiral nerve are frequently over- 
looked, especially as the paralytic symptoms may disappear rapidly 
after reduction of the fracture. In some cases, however, paralysis 
follows injury to the nerve trunk, due to the original trauma or to 
subsequent pressure upon the nerve from bony callus or scar tissue. 
These injuries demand early recognition and treatment, for such 
damage unrecognized often leads to a serious loss of function. 

^^ery little has appeared in American literature on this important 
subject. It is oiu- purpose to review the literature, particularly 
that of foreign countries, and to present our personal experiences 
with several of the more severe types of these injuries. 

VOL. 169, NO. 1. — ^jandabt, 1925 
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Anatomy of the Nerve. The musculospiral nerve is the principal 
continuation of the posterior cord of the brachialis plexus, and the 
only branch prolonged into the arm. It arises behind the axillary 
vessels, turns backward with the superior profunda artery between 
the long and internal heads of the triceps, and runs beneath the 
external head of the muscle in the musculospiral groove of the 
humerus, to the outer side of the arm. It pierces the external 
intermuscular septum, and descends between the brachialis anticus 
and the supinator longus to the front of the external condyle, where 
it divides into the radial and posterior interosseous nerves. The 
radial is a cutaneous nerve, supplying the outer side of the thumb 
and the skin of two and a half fingers. The posterior interosseous 
supplies all the muscles on the back of the forearm except the 
anconeus. 

The branches of the musculospiral nerve, arising on the inner side 
of tlie humerus, consist of the muscular branches suppljdng the 
long and inner heads of the triceps, and the internal cutaneous 
branch which passes backward beneath the intercosto-humeral 
nerve and supplies filaments to the skin over the long head of the 
triceps. The posterior branches of the musculospiral nerve consist 
of a fasciculus of muscular branches which supply the outer and 
inner heads of the triceps muscle and the anconeus. The external 
branches consist of the external cutaneous branches and the muscular 
branches. The external cutaneous branches distribute filaments 
to the lower half of the arm on its outer and anterior aspect and the 
branch descending to the wrist distributes offsets to the lower half 
of the arm and forearm, on their posterior aspect. The muscular 
branches supply the supinator longus, the extensor carpi radialis 
longior and frequently a small branch to the outer part of the 
brachialis anticus (Quain®^). 

Ssunptoms. The symptoms of injury to the musculospiral nerve 
vary in degree and duration according to the severity of the trauma 
and the resultant pathology. If, in a fracture of the humerus, the 
pressure on, or the stretching of the nerve is slight, any symptoms 
traceable to nerve injury may disappear in a few minutes. If 
continuity is interfered with, certain motor and sensory changes make 
their appearance. 

Motor Changes. The wrist drops and the power of extension 
of the hand is lost. The hand is held pronated and half-flexed with 
the palmar surface slightly concave. If the hand is placed on a 
resistant surface, the lateral movements are impossible. If this 
deformity has existed for some time, there is a marked prominence 
on the dorsum of the hand, due to the stretching of the dorsal liga- 
ment of the wrist and the subluxation of the carpus. Extension 
of the fingers at the metacarpophalangeal joints as well as extension 
of the terminal phalanx of the thumb is lost. 

The forearm is half-flexed and no extension is possible at the elbow. 
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Supination is entirely lost when the forearm is extended on the arrn, 
but if the forearm is flexed, a moderate degree of supination is 
possible through the action of the biceps. 

Sensory Changes. There maj’- or may not be any loss of sensibility. 
The area of loss when the nerve is divided extends roughly over the 
dorsum of the hand and lower wrist. There is no loss of sensibility 
in the forearm beyond a slight impairment of a very small area to 
the faradic current, and even this is doubtful. 

Several theories have been expounded to explain the slight changes 
in sensibility. Letievant^® attributes it either to the abundant 
anastomoses between the median and ulnar nerves which undertake 
regeneration when the radial nerve is injured, or to the newly-formed 
nerve fibers from the uninjured parts which grow into the anesthetic 
region and produce regeneration. Fessler^^ does not support this 
theory, but believes the fibers of the radial are important in the 
retention of the sensibility. 

Pain. In complete division of the nerVe no pain is experienced. 
If the nerve is injured or compressed by organized callus or scar 
tissue, the sensation of pain is most evident a few days after the 
injury. _ ^ ^ 

Clinical Examination. In determining the extent of the injury 
it is necessary to obtain a careful history of the accident and symp- 
toms, as well as to examine the injured parts and test all muscle 
groups and sensory areas. 

If possible, it should be decided whether the nerve is completely 
divided or merely traumatized. The function may be lost below 
the seat of the injury, either because the nerve has been divided, 
tramnatized, or compressed by callus. It is frequently difiicult 
to judge the exact condition, particularly if the injured part is 
examined immediately after the accident, when the symptoms are 
severe. In such cases, the sensory examination is very frequently 
ineffective as numerous anastomoses exist in the hand, and the 
maximum puncture may be of no value. An electrical excitability 
test does not give deciding data, as it is rendered difficult through 
swelling, and excitability of the peripheral nerves may still be possi- 
ble. The presence of motor signs may be of no value, as they may 
show remaining power or may indicate the beginning of repair. 

Muscles. All the muscles supplied by the musculospiral nerve 
should be tested for movement, tone, reflexes and atrophy. The 
power of the extensors of the wrist should be tested with the fingers 
flexed on the palm, as any slight contraction in the extensors of the 
wrist may then be felt. The extension of the proximal phalanges 
shoffid be noted. The extension of the thtunb must be carefully 
distinguished from the movement of abduction, the latter being 
controlled by the median nerve. If the examiner discerns a slight 
trace of movement, spontaneous recovery may be expected. 
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Electrical Diagnosis. In making the electrical examination, tlie 
use of tlie A^ictor hlulti-plex Sinusoidal apparatus with a diagnostic 
electrode and 0 by 8-inch disbursing indifferent electrode is recom- 
mended in the U. S. A. hlanual of Neuro-Surgery. The indifferent 
electrode is moistened and placed over the abdomen or back. The 
diagnostic electrode is applied over the motor point of each muscle 
to be tested. Sufficient current is used to obtain a contraction but 
not enough to stimulate the adjoining muscles. The patient lies 
relaxed. The faradic current is first used if a normal reaction to 
electrical stimuli is obtained. The presence of faradic irritability 
after ten to fourteen days means that the nerve will recover sponta- 
neously, since it shows at once that reaction of degeneration is not 
present. If faradic irritability is diminished, then galvanic current 
is used and the speed of muscle contraction and the amount of cur- 
rent required, are noted. A feeble, sluggish contraction is an indica- 
tion that the ner^^e has degenerated. A brisk galvanic reaction, 
even though faradic excitabilitj^ is absent, is an indication to adopt 
an expectant line of treatment. 

Skm. Methods for the examination of the sensory conditions 
have been outlined in the U. S. A. Manual of Neuro-Surgery. The 
epicritic sense is tested by shaving the skin and turning a camel’s- 
hair brush over it. The protopathic sense is tested with a sharp 
pin on the end of a 6-inch stick. Deep sensibility is determined by 
the pressm’e of a pencil. It is rarely that some definite area of 
sensibility is not found following lesions of the musculospiral nerve. 

Hamilton®^ studied 55 cases at the Walter Reed Hospital to deter- 
mine the areas of sensibility to pressure, pin-prick, and cotton 
or camel’s-hair touch. He found that the patient fails to recognize 
subjectively and with any degree of accuracy the area of sensory 
loss, especially of the epicritic sense. Twenty-seven cases showed 
a definite area of sensory involvement in the forearm and hand. 
There was only 1 case in which the musculospiral nerve had been 
injured suflScientlj^ high to produce loss of sensation corresponding 
to all three branches. 

Vasomotor and trophic changes in the condition of the skin, nails, 
muscles, joints and bones should also be noted. 

T 3 rpes of Injuries. Injuries to the musculospiral nerve may be 
divided into two groups. 

1. Immediate loss of function from traumatism. 

2. Loss of function from pressure, callus, or scar tissue, usually 
associated with fractures, and occasionally following crushing 
injuries. 

In primary division the onset of the paralysis is sudden. In 
secondary cases the paralysis develops insidiously and the functional 
loss increases as compression takes place. In case of injury coin- 
cident with or immediately following a fracture, the nerve may be 
bruised, stretched, compressed bet\veen the bone fragments or 
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impaled by a spicule of bone. The nerve may be completely divided 
or the fibers may be crushed without damage of the nerve sheath. 
Goldstein^® found 12 cases of complete division out of 20 cases of 
paralysis due to injury at the time of fracture, and he believes that 
complete division usually occurs at the time of primary injury.^ 
Complete division of the nerve results from fractures or from direct 
injuries such as occur in stabbing accidents. Such cases should 
be sutured as soon as possible. This type is illustrated by the fol- 
lowing case. 

Case I. In the course of a fight this patient, T. G., had been' 
stabbed in the right arm. Two months later he began to notice 
that he could not close his hand or pick up things. When we first 
saw him, four months after the injury, he had right wrist-drop, 

' no sensation in the posterior radial side of the hand, and no power 
in the supinator longus or extensor groups. Operative interference 
was advised. 

Operation. After a careful preparation, a 5-inch incision was 
made on the outer side of the arm. Upon exposure of the nerve, 
the upper end revealed a bulb almost as large as the end of the little 
finger, and the lower end was entirely separated and involved in 
scar tissue. By means of a safety-razor bl^de, | of an inch was 
removed from each end. The nerve sheath was sutured with .inter- 
rupted linen, and the nerve surrounded by fat. The muscles were 
sutured together loosely. The skin was closed with silkworm gut 
and the arm strapped in 45° flexion. A hyperextension splint was 
applied to the forearm and hand. This position was maintained 
for three months. 

Six months after operation, power began to return in the wrist. 
Baking, massage and gentle movements were advised. Fourteen 
months after the operation. Dr. Earle E. Hussey, of Fall Eiver, 
examined the patient and sent the following report; 

At the elbow-joint, all motions were free and unlimited. The 
muscular power to flex and extend the forearm was very good. 
The patient complained of an aching sensation in the upper third 
of the forearm, but there was neither tenderness nor loss of sensation. 

At the wrist-joint, the patient could move the hand freely in all 
directions. He could dorsiflex the wrist and had good power in the 
flexor and extensor muscles. 

The Fingers. He could make a good fistj his hand grip was 
about one-half power. The power of flexion and extension was good. 
The terminal joints of all four fingers were stiff; all the other joints 
were free. 

Loss of function may occur from hemorrhage which has become 
oiganized into scar tissue, which in turn involves the nerve and 
constricts the trunk. 
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Case IL B. M., hurt her arm in an automobile accident in 
November, 1921. She suffered a deep muscle injury about 4 
inches above and anterior to tlie external condyle. The wound 
healed in three weeks, but the patient was unable to dorsiflex the 
wrist and fingers. She was seen from the first time on December 
27, 1921. There was a deep adherent scar, and considerable numb- 
ness over the lower external humeral region. The biceps and 
triceps were present and the patient could make a fist. There was 
no power in extension of the wrist or fingers, in spite of their having 
been held in hyperextension for six weeks. The patient had 
suffered also a fracture of the left clavicle and numerous other 
injuries. She was advised to enter the liospital for an exploratory 
operation. 



Fig. 1. — Case II. B. M. Showing return of voluntary power in extension of wrist 
and fingers, one year and three months after freeing nerve from scar tissue. 


Operation. Januarj^ 1922; After a careful preparation, the 
musculospiral nerve was exposed by a curved incision. The nerve 
was found to pass through scar tissue that had developed at the 
site of the wound. This scar tissue was excised and the nerve thor- 
oughly freed. It was found intact and there was no bulbous end. 
The nerve was placed in a new muscle bed. The arm was kept at a 
right angle without motion for eight to ten weeks. The temperature 
remained normal. The wound was dressed for the first time on the 
fifth day. Seven weeks after the operation the patient was measured 
for a hyperextension splint for the fingers. 

April IS, 1922, There was slight power in the extensors of the 
wrist. 

May 16, 1922. The patient had regained power in the extensors 
on the radial side, but not on the ulnar. There were 20° of motion 
in flexion and limited extension in the elbow-joint, and it was 
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expected that these motions would increase. The patient was 
advised to continue massage. 

August 4, 1922. The arm was greatly improved. The extensor 
return, except the extensor pollicis, was very good.^ Patient was 
advised to continue wearing the splint and to exercise the fingers 
daily for fifteen minutes. 

September 6, 1922. The restoration of muscle control in the 
wrist was complete except for the extensor of the first metacarpal. 
The brace was discarded. 

March 20, 1923. One year and two months after the operation, 
there was perfect flexion and extension at the elbow, good supination 
and pronation, and complete return of the musculospiral nerve dis- 
tribution. The patient could separate the fingers. The thumb and 
index finger were slightly numb and the hand showed a little atrophy 
of the thenar eminence. The patient could not make a strong grip. 
(Fig. 1.) 

Loss of function from pressure occurs following fractures of the 
humerus in which the nerve root is usually enveloped by callus or scar 
tissue that forms about the site of the fracture or injury. 

Case III. This was a case (J. L.) of injury to the musculo- 
spiral nerve following a comminuted fracture at the middle and the 
lower end of the left humerus with non-union. The nerve was 
compressed and caught in callus and scar tissue. 

October 4, 1921. One year and six months after the injury, 
the patient was seen for the first time, and advised to have an imme- 
diate operation. 

O'peration. A lateral incision was made, exposing the field of 
non-union. The upper end of the musculospiral nerve where it 
enters the groove was located and dissected free from the groove 
for a short distance. As it then entered dense scar tissue it was 
necessary to locate the lower end of the nerve which was dissected 
upward from below. This lower end also entered the scar tissue, 
and it was onL’^ by careful and tedious dissection that the nerve 
was freely removed from this area without damage. (Fig. 2.) 

The nerve was carefully examined and although there were a 
few areas of local swelling, no definite division had taken place, 
and there were no bulbous masses within the sheath. 

The area of non-union was then explored and a graft removed 
from the tibia, was inserted and held in the humerus by kangaroo 
suture. A new bed was made for the musculospiral nerve and the 
wound closed. 

A plaster was applied from the fingers over the shoulder and 
about the chest. The wrist was held in hyperextension. 

January 24, 1922. As the radiogram showed no union, the cast 
was not removed. 

March 27, 1922. Callus formation was beginning and the graft 
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^yas firm. Tlie plaster was taken off (now six months), but protec- 
tion was continued. 

January 1924. Union was solid. The shoulder was normal. 
Flexion and extension were perfect. Supination was limited a 
few degrees. The patient could make a fist, but the fourth and 
fifth fingers were contracted at the second phalangeal joints. There 
was complete regeneration of the extensor control. The patient 
was back at work and had a very functional hand. 



Fig. 2.— Case III. J. L. Showing area of non-union with musculospiral nerve 
• caught in cicatricial tissue. 

Prognosis. In general, operative results have been satisfactory. 
TCrampr^ reported 35 cases with only 3 poor results. Blenke'^ 
reported 58 cases, 41 of which made complete recovery, 6 partial 
recovery, 8 improved, and 3 shoAved little improvement. In 
some cases failures have been due to neglect of aseptic requirements 
or to lack of postoperative care. 

Surgeons disagree as to Avhether recovery is better after nerve 
suturing for primary injuries, or following operation for paralysis 
due to the involvement of the nerve in scar tissue or callus formation. 
Sherren” and others have found that recovery may be perfect after 
a primary sutm-e, but that it is not so good following secondary 
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operations, as sensory recovery is rarely perfect. Borchard,’’ on 
the other hand, claims that operation for secondary injuries results 
more favorably because in primary suture any neglect of aseptic 
requirements is followed bj’’ failure of nerve suture. 

Although the prognosis is better if the interval between the 
injury and operation is short, still there is a chance of complete 
recovery after a long period of paralysis. Cases operated after 
sixteen months or even after three and a half years following fracture 
have resulted in complete restoration of function. 

The establishment of continuity by end-to-end suture offers 
a greater chance of success than any other operative procedures 
such as grafting, implantation, or transplantation of nerve. 

Indications for Exploration. Any open wound over the musculo- 
spiral nerve accompanied by wrist-drop, should be enlarged and the 
nerve examined. If a division of the nerve is present, a suture 
should be done at once. 

If the nerve is injured from a blow in which it seems probable that 
complete division has taken place, suturing should be done early. 
Sometimes, however, the bruised condition of the soft parts is such 
that it is necessary to postpone a needed operation until the hemor- 
rhage is reabsorbed, and a favorable opportunity offered for the 
healing of the wound. If the exact condition of the nerve cannot 
be determined, it is well to wait to, see if power returns spontaneously. 
During this period, however, the fingers and wrist should be held 
in hyperextension, which position always favors the return of muscle 
power. 

In the presence of fractures accompanied by radial paralysis 
in which it is impossible to determine whether paralysis is due to 
contusion or sectioning, it is best to first obtain reduction of the 
fracture and apply plaster. The muscles should then be watched 
for signs of atrophy and the fingers and the thumb should be exer- 
cised daily. If, after three or four months, paralysis still persists, 
exporatory operation should be performed. 

Operative Technic. The method of treating the nerve must 
vary according to the pathological findings. If the nerve is found 
intact, often only a simple operation, such as removing the bone 
over which the nerve is stretched, or removing scar tissue or exces- 
sive callus, may be necessary to give relief. 

Frequently, however, the nerve may be completely divided, 
constricted, torn, or bulbous at one end. In such cases, the usual 
procedure is to excise the affected portion, freshen the nerve ends, 
and establish continuity by suture. Nerve sutmes have given very 
Ratifying results and are recommended by many operators, 
including McCurdy Keen,^^ Cheyne,^® Eve,^^ Ashhurst,^ Auvray,^ 
and many others. 

Author’s Technic. The approach to the part of the nerve 
involved is most successful if the upper and lower parts outside 
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the field of injury are located and a dissection made up and down to 
the seat of damage. This approach is not only much safer but 
quicker than other method. When the ends of the nerve are found 
bulbous, or a distinct swelling or constriction is felt in the nerve 
trunk, it is best to cut out this section by means of a safety-razor 
blade. The ends are tlien approximated and the entire sheath 
about the nerve sutured with linen. In cases of division of the 
nerve in which retraction has taken place it is often necessary to 
place the arm in flexion to gain approximation. It is rarely neces- 
sary to shorten the humerus. 

After the ends have been sutured, the nerve should be placed in 
a new non-scar tissue bed, usually between layers of fat or muscle. 
There is some discussion as to whether fat is the best substance to 
prevent the formation of adhesions. Henle,^® Morris®" Williams, 
and many others approve its use. Other operators believe that the 
fat atrophies, and they recommend the method used by Fessler"'* 
and Grisson,®^ of wrapping the nerve in a muscle flap of the triceps or 
of the brachialis. 

The elbow should be held in flexion for at least five to six weeks, 
and then gentle passive motions may be started. The wrist and 
fingers must be held in hyperextension to avoid flexion contraction, 
to favor muscle regeneration, and to prevent the stretching of the 
extensors which, in itself is an important factor in hindering the 
return of muscle power. 

As soon as motion begins to return, graduated massage and muscle 
training are of great advantage. The time when improvement 
begins varies from a week to several months. Motion usually 
begins to return in three or foiu” months and it is usually a year 
before restoration is complete. 

It may happen that after excision of the affected portion of the 
nerve, too large a gap exists to allow the approximation of the nerve 
ends. Such a condition is not frequently found in civil life, but 
war injuries often destroy a large part of the nerve. Several means 
have been used to bridge the space. 

Piper,"" Morton,®! and Sherren” advised the manual stretching 
of the nerve and suture after the ends were in apposition. 

Plastic neurotomy was used with success by Harrison®" who 
turned into the space a flap from the upper end of the nerve which 
was bulbous. Dawbarn and Byrne!® bridged a 3-inch gap by 
splitting the nerve at a low point of its distal portion and swinging 
the long shaft thus made into the space. Sherren’® believed a flap 
should be used as rarely as possible, because such an operation 
necessarily is technically complicated. 

Implantation of nerve, the method of attaching the stump of 
the distal end of the severed nerve to a healthy nerve, was first 
proposed by Lobker.^" Roques de Fursac^" implanted the musculo- 
spiral nerve in the median. Barkley® anastomosed the proximal 
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and distal ends with the median. Auvi-ay^ formed an anastomosis 
of the lower end of the radial with the internal brachialis cutaneous 
nerve. These procedures are of little value if the fibers of the healthy 
nerve are not separated and such an operation is difiicult. 

A few successful results from nerve grafting have been reported. 
Auvray2 transplanted successfully a, portion of the internal brachialis 
nerve 10 to 12 cm. long between the two freshened extremities of 
the musculospiral nerve. Sherren’® suggested usipg for grafts 
the internal saphenous nerve obtained from the patient or from a 
recently amputated limb. Neuhof,®^ in a recent article on the trans- 
plantation of nerves in general, stated that as yet it was impossible 
to estimate the value of nerve transplantation. Only a few success- 
ful results have been obtained and the cases in literature have 
been recorded too early to judge the final result. 

Still other means of bridging the gap have been suggested. 
A tubular suture has been proposed by some surgeons. Sherren’^ 
preferred a tube composed of one of the patient’s superficial veins. 
Foreign materials have also been used. Keen^^ applied catgut 
threads, and Morris®® bridged a gap of 3 cm. with silk thread. 
Magnesium was tried, but it was found to harden. Reisinger®® 
proposed sinking the nerve in the triceps muscle and fixing it there. 

Resection of the humerus as a means of allowing the approxima- 
tion of the nerve ends is justifiable onlj’’ in cases of ununited fi’ac- 
tures complicated by division of the nerve. Ollier®® has reported 
early cases of resection. Keen'*^ reported using this method in 
1 case and Riethus®® in 3 cases. 

If the damage to the musculospiral nerve is irreparable by the 
use of any of the methods mentioned, or if a case has not been 
relieved by end-to-end suture, then tendon transplantation is a com- 
mendable procedure. Its object is the improvement and restoration 
of muscle balance in the hand. 

As the extensors of the wrist and fingers have lost their power, 
the problem is to transpose some of the muscles on the flexor aspect 
of the forearm without interfering with the power of flexion. The 
flexor carpi radialis, the flexor carpi ulnaris, and the pronator radii 
may be relied upon for this procedure. 

Author’s Technic. The attachment of tfie flexor carpi radialis 
is severed through a 1-inch incision made directly over it on' the 
anterior surface of the wrist. A second incision is made half way 
up the forearm along the course of the flexor carpi radialis tendon, 
and the tendon pulled up. A long L-shaped incision is made across 
the back of the wrist and up the side of the ulna. The flap is 
dissected upward, the tendon of the flexor carpi radialis is thrust 
obliquely over the edge of the radius and made to appear over the 
back of the lower end of the radius. (Fig. 3) . The ulnar tendon is 
severed at its attachment, carefully dissected upward as far as the 
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incision permits, and the whole muscle turned over, so that the 
tendon lies along the back of the lower end of the ulna. 

During^ the completion of the operation the wrist and fingers 
are held in hj^jerextension. All the extensors are split to receive 



Fig. 3. — Showng incisions over attachment of flexor radialis and along the course of 
the tendon. The tendon is thrust obliquely over the edge of the radius. 


these tendons, which are crossed through them (Fig. 4.). The 
thumb extensors are also included in those cases in which special 
provision has not been made for the extension of the thumb by the 
use of the pronator radii teres or the palmaris longus. 



4 . — Showing the L-shaped incision across the back of wrist and up the side 
of ulna. ' The ulnar tendon has been severed at its attachment and the whole muscle 
turned over. The radial and ulnar tendons are seen running through the extensors 
which are slit to receive them. 

The wound is closed. A splint is applied with the wrist and 
fingers held in hyperextension. This is worn for six to eight weeks 
during which time massage and passive motion are carried out. 
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Case IV. F. A., was ill in 1916 with acute arthritis of the 
shoulder. After an operation in which some dead bone was removed, 
wrist-drop and loss of elbow motion were noticed. 



Fig. 5. — Case IV. F. A. Showing wrist-drop and hand deformity before tendon 

transplantation. 


January, 1917. The patient was seen for the first time. Radio- 
grams showed a diffuse osteomyelitic process involving the whole 
humerus. The shaft was opened in toto and four duys later the 
patient was able to extend the fingers, showing some power in the 
radial nerve. 



Fig. 6. — Case IV. F. A. Hand in splint after tendon transplantation. 


September, 1917. The patient discarded the leather brace he 
had been wearing and a small hyperextension hand splint was 
applied. A radiogram later showed complete regeneration of the 
humerus. Daily olive oil massage and constant use of the hand 
were advised. 
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November 5, 1919, The power of extension of the wrist had not 
been regained (Fig. 5). A tendon transplantation was performed 
according to the above technic. 

November 29, 1919. Massage and muscle training were started. 

December 8, 1919, The patient was able to hyperextend the 
wrist. 

September 8, 1920. Fie had voluntary extension of the wrist 
to vdthin 15° of normal, and voluntary extension of the fingers to 
within 20° to 40° of normal. The extension of the thumb was 
deficient, but satisfactory (Fig. 6). 


Fig. 7.— Case IV. F. A. Voluntary extension four years after tendon 

transplantation. 



Case V. hi., admitted to the Alder Hey Hospital September 26, 
1917, had suffered a compound fracture of the right humerus and 
severance of the musculospiral on Flay 9, 1915. 

History. He had been treated in France, having had 7 opera- 
tions for removal of shrapnel and cleaning of wound. The last 
operation was supposed to have been on the nerve. 

, Examination. The wound had been healed eight months. The 
present complaint was wrist-drop. Two long scars were attached 
to the bone in the upper arm. The humerus was shortened and 
irregularly thickened in middle and lower thirds. There was no 
power in the exdensors of forearm. There was slight sensory loss 
over first phalanx of thumb. From the depth of the density of the 
scars, a wide gap of nerve seemed probable. 

Electrical Reactions. The median and ulnar sensations were not 
affected. The radial sensation, E. and P. was impaired on the 
whole dorsal surface of the thumb, and slightly over the knuckle 
of the index finger. The forearm sensation was not affected over 
the musculospiral area. The extensors of the thumb, F.a., G. 
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faint, Iv. C. C.) A. C. C. Ext. communis, F.a., G. fair K. C. C.) 
A. C. C. The ulnar and median muscles were normal. 

Diagnosis. The musculospiral nerve was involved in callus. 
Treatment. On October 9, 1917 an operation was performed 
by Dr. A. R. MacAusland. Through a 5-inch incision, the musculo- 
spiral nerve was exposed just above the elbow, and followed up 
about an inch into very dense scar, where its course could not be 
traced farther. Without disturbing this region to any extent, 
the nerve was exposed on the axillary side as it entered the musculo- 
spiral groove^ where it was found to be free for a short distance. 
It then entered dense scar tissue, but was carefully traced for 
about 1 inch more to the region of the very deep posterior scar. 
The dissection was completed through the incision on the outer 
side of the arm. The nerve ran into scar with only slight tendency 
to bulb. Exploration of scar farther revealed no nerve elements. 
The gap of about 3 inches was filled in with a section of the cutaneous 
nerve from the inner side of the musculospiral nerve in the axilla. 
It was not possible to bring the nerve ends together with graft, 
even by the expedient of crossing it in front of the humerus, 
October 12, 1917. No pain, no temperature. 

October 23, 1917. Clean; healed. Tendon transplantation 
seemed advisable. 

November 13, 1917. Operation: Tendon transplantation. 
Flexor V, rad, into extensors of thumb, extensors longior and 
brevior and other extensors. 

November 14, 1917. The patient had considerable pain. The 
circulation was good. 

November 19, 1917, The patient was much more comfortable. 
He was advised to wear a long cock-up splint, with strap and thumb 
piece. 

November 23, 1917. The thumb was to be extended. The 
wound showed slight sepsis. 

November 26, 1917. The wound was clean. A short cock-up 
splint was to be applied. 

Transplantation of the tendons for musculospiral nerve paralysis 
has been a most successful operation, as the tendons used are 
constant and strong. The early attempts to convert tendons into 
ligaments were made by Tilanus,'^^ Codivilla,!^ Reiner,®^ and Gallic.^ 
Jones,®9 Francke,25 Muller-Aachen,^ Vulpius,^® Drobnik,!^ and 
Murphy®® advocated this procedure in cases of extensive destruction 
of the nerve. 

Jones®® has outlined a tendon transplantation operation in which 
he converts the three extensors into ligaments so that the carpus 
can be fixed in the best functional attitude of dorsiflexion and still 
permit movement at the wrist-joint, but not in the direction of the 
deformity. 
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His operative technic consists of making a 3|-~inch incision from 
just above the back of the wrist-joint extending up the middle of 
the forearm. By retracting the extensor ossis metacarpi pollicis 
and the extensor brevis pollicis, the two radial extensors may be 
followed along the forearm and divided high up and the ends pulled 
down. A tunnel is then drilled across the radius from the outer 
side, a little over an incli above the line of the wrist-joint. After 
the tendons have been scarified the extensor carpi radialis longior 
is pulled through the tunnel from the outer side and the brevior 
from the inner side. Their ends overlap and are sewed with a 
continuous catgut suture. In the same way the extensor carpi 
ulnaris is followed up to the forearm, divided, and the ends drawn 
through a tunnel in the ulna. An}'- tendenc}’- toward radial deviation 
of the hand by the pull of the radial extensor is thus corrected. The 
hand and forearm are encased in plaster. It is important to support 
the hand in the dorsiflexed position from the time the first catgut 
suture is inserted until the last plaster bandage is applied. In 
two or three months the patient may use his hand. 

In a case of complete paralysis of the nerve Muller®^ tried tendon 
transplantation by cutting the tendon of the flexor carpi ulnaris 
and uniting it with the extensor tendons of the fingers. Seven 
months later the tendon of the flexor carpi radialis longus was cut 
and sutiured to the tendon of the abductor of the thumb and the 
extensor carpi radialis longus. The patient was then capable of 
lifting the hand to a horizontal position and of abducting the thumb. 

Murphy®^ released the flexor carpi radialis dorsally for 4 inches by 
tunneling through a button-hole incision. It was passed subcuta- 
neously downward to the upper margin of the posterior annular 
ligament. The extensor tendons of the thumb and of each finger 
(two for the index and two for the little finger) were transfixed. 
The tendon of the thumb and of the index finger were attached 
obliquely from above downward and inward so that extension would 
not bring the inner three fingers into play ahead of the thumb and 
index finger. 

Vulpius®® reported 28 cases of tendon transplantation and Drob- 
nik^° reported 16 cases. 

Sir Robert Jones^® makes use of the pronator radii teres to produce 
extension of the wrist, by inserting it into the two radial extensors, 
and the flexor carpi radialis and the flexor carpi ulnaris to produce 
extension of the fingers and thumb by insertion into these tendons. 
During the whole procedure of tendon suture he keeps the wrist 
and fingers in complete dorsiflexion and the thumb in fiill abduction 
in order to procure the best action from the transplanted tendons. 
After operation the limb is placed in a splint which keeps the wrist 
in full dorsiflexion and the metacarpophalangeal and tlie interpha- 
langeal joints flexed at an angle of about 10°. 

Jones has used this technic in 20 cases. All the patients were 
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able to dorsiflex the wrist with the fingers closed and then to extend 
the fingers while the wrist remained in dorsiflexion. 

Pathology, In operating for musculospiral nerve paralysis, the 
nerve is often found intact, but stretching over bony fragments or 
involvement in scar tissue or callus prevents it from having normal 

power. , 11-1 

If the nerve is crushed or torn the changes differ from those which 

occur as the result of severing by a sharp knife. In the latter case 
there is no contact between the two ends of the nerve and the changes 
differ in the proximal and distal parts. The proximal end becomes 
markedly bulbous. The distal end becomes shrunken, tapering, 
or slightly bulbous. 

If the nerve is crushed it becomes inflamed and the inflammatory 
condition may lead to complete destruction. The nerve sheath 
may not be damaged, but the nerve fibers being inflamed, a con- 
striction or a bulbous formation may develop within the sheath. 

Reparative Processes. The regenerative process depends upon 
the trauma, the pathology and nourishment of the nerve. 

Henriksen^® made experimental investigations to determine the 
exact regenerative processes in a nerve that was completely divided 
and in one damaged in a crushing injury. He found that after 
complete division regeneration begins immediately, developing most 
rapidly in the central stump where fully organized myelin fibers 
may exist as early as ten days after injury. The first histological 
sign of regeneration is activity of the neurilemma nuclei which begin 
to proliferate. The protoplasm at the poles of the nuclei increases 
and grows into thin threads through the old Schwann sheaths and 
out into the severed nerve ends forming a bridge between the latter. 
Henriksen found that in the course of a few days these threads 
may bridge a gap of more than 0.5 cm,, and that the old Schwann 
sheaths are pierced by long protoplasmic threads before the old 
threads have completely lost their structure. Fully characteristic 
nerve segments may be found in the central stump ten days after 
severance. 

When a nerve is severed, its muscle loses weight and degenerative 
changes occur. At the same time the sarcolemma nuclei become 
active and new cellular matter forms in the muscle. When innerva- 
tion begins, these cells form the basis for the formation of young 
muscular fibers. It is difficult to tell just when the muscle regains 
tone, but it may be late, five to six weeks after a primary suture. 

Henriksen, in experimenting on rabbits, could find no essential 
difference in the process of regeneration when the nerve was sutured 
or when it healed unaided. In fact, the nerve fibers were at first 
found deflected as a result of the pull of the thread, although later 
they straightened out. Nerve suture,' however, is necessary when 
obstacles prevent spontaneous healing. 

One would naturally assume that a crushed nerve would regenerate 



is MACAliSLAND, MACAUSLAND: THE MUSCULOSPIRAL NERVE 

more easily and quickly than a severed nerve, but clinical examina- 
tions show that physiological restitution is often not so complete 
and is often slower in a case of a crushed nerve. The nourishment 
may be established more rapidly, but disturbances may appear 
in the process of regeneration, or tlie myelin differentiation may be 
disturbed, thus hindering the healing. After a complete severance 
of the nerve, the mass growing out from the ends to form the bridge 
between the ends thickens, and the nerve recovers its smooth appear- 
ance. If the nerve is crushed the thickness is uneven and it infil- 
trates the surrounding tissues. The peripheric part of the nerve 
is swollen and edematous. 

Literature. After von Busch^” and Ollier®® in 1865 reported good 
success in operating in cases of paralysis following fractures of the 
humerus, many similar cases w^ere recorded in literature. In 1886, 
von Bruns® reported 189 cases of nerve injuries. Seventy-three of 
the 138 cases of the upper extremities were musculospiral nerve 
paralysis following fractures of the humerus. 

In 1889 Bowlby^ issued statistics of the operated cases that bad 
been published. AJl the cases, 2 by Trelat,^^ 2 by Bidder, 1 each 
by Erickson, Ollier, "^^liitson, Delans, Israel,®® Tillaux,^® and Hueke 
had resulted from fractures of the humerus and were due to stretch- 
ing, contusion or pressure. The results in 7 of these cases were 
satisfactory. 

Goldstein®® in 1892, AVolfler®® in 1895, Neugebauer,®® Zoege- 
Manteuffel,®^ and Drewitz^® in 1895, reported several cases in which 
the nerve was found compressed in scar masses or bony callus. 
Successful results were obtained by operative interference. 

In 1899 Riethus®® described fully 7 of his cases. In 5 cases the 
nerve was compressed by bony callus or fibrous tissue. Complete 
cures were effected by operative interference in 2 of the cases and 
essential improvement was obtained in 2 cases. The result in the 
fifth case was not reported. Excellent results were obtained in 
2 other cases in 1 of which the nerve was stabbed on the edge of a 
fragment of bone, and in the other in which the nerve was stretched 
over a sharp bony edge. 

The same year Willmers®® reported a successful result. 

In 1900, Keen^® reported a series of 7 cases, in 6 of which opera- 
tions were performed for paralysis of the musculospiral nerve fol- 
lowing fracture of the humerus. Complete restoration of function 
was secured in 2 cases by suture of the nerve. A useful arm was 
obtained in 1 case in which the hmnerus was resected to approxi- 
mate the ends of the nerve over a gap of 5 cm. As the other 
patients did not carry out the postoperative requirements, very little 
improvement took place in 2 cases and no improvement in 1 case. 

In 1 case of complete division of the nerve hy a knife blade. Keen 
sutured the nerve ends with silk thread. Fourteen months later 
the patient had a good, useful hand. 
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Launois and Lejars^'* reported a successful case in paralysis 

following a fracture. ' , • j 

Brauninger,^ Kramer, « and Reisinger®® also reported good results 
in freeing the nerve from compression. 

In 1905, Piper®® published his monograph on the subject or 
musculospiral nerve paralysis following fractures of the humerus. 
After reviewing the literature from early times and describing^ the 
various types of operative technic, he cited 4 cases from the Kieler 
Clinic. One case was not operated. The second in which the nerve 
was pleated and a layer of the triceps laid between it and the bone, 
resulted in a weak hand. In the third case the nerve was found 
intact, but twisted above the seat of fracture ; paralysis was overcome 
by freeing the nerve. In the fourth case the nerve was intact but 
involved in callus. The definite outcome of the operation was not 
recorded, but the latest record was the beginning of a degenerative 
reaction. 

cudder and PauP^ reported 11 cases of suture in the Massachu- 
setts General Hospital. Eight cases were relieved by operation. 
The other 3 cases were failures. 

Of 12 cases reported by Borchard® in 1907, 2 were unsiiited for 
operative handling; in 2 cases the nerve was sutured; in 3 cases it 
was simply loosened from adhesions; in 3 cases bony masses and 
scar tissue were removed; in 1 case it was necessary to excise 
the radial head, and in the twelfth case nerve grafting Avas employed 
to bridge a large defect. Except in the last 2 cases on which it 
Avas too early to report, the condition was cured by operation. 

In 1909, Harrison®® reported 2 cases, 1 in which the nerve was 
compressed by callus and 1 in which the nerve crossed in front of 
the humerus. Operation on the first case in which a flap of the nerve 
was turned in to bridge a Avide gap, resulted in a good serviceable 
hand. In the second case it was necessary to divide the humerus 
in order to place the nerve in position. In three and a half 
months the patient could extend his hand to an angle of 150°. with 
the forearm, and further improvement was expected. 

Els^i reported 2 cases of secondary suture. Perfect function 
resulted in the first case from operation for partial tearing of the 
nerve over a bony fragment. The result in the second case of 
paralysis due to the involvement of the nerve in scar tissue, was good, 
but the hand Avas somewhat weak. 

Charbonnep2 reported a case of double fracture and splintering 
of the humerus folloAved by nerve paralysis. The nerve was freed 
from between the long supinatus and the anterior brachialis, and 
in six and a half months the patient had normal movements. . , 
Barkley® reported a case in which the humerus was broken in 
two places, and there was a loss of 4 inches of substance of the nerve. 
The ends Avere anastomosed Avith the median nerve, and complete 
use of the hand resulted. 
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In 1911, Morestin^s reported 3 cases on which he had operated. 
In 1 following fracture of the hmnerus, the nerve was freed from 
between the fragments and sutured, and in one month there were 
good prospects for success. In the second and third cases of 
paralysis, likewise following fractures, the nerves were found embed- 
ded in callus. Fifteen days after operation in the second case, the 
patient could extend the hand and fingers almost to normal. Opera- 
tion on the third case also resulted in the return of all normal 
movements. 

Schwartz^2 operated for a case of paralysis following fracture of 
the humerus. He freed the nerve from callus and interposed a 
layer of muscular and fibrous tissue between it and the bone. In 
ten months recover^'’ was complete. 

Gaudier and Deladriere-* reported a case of paralysis following 
fracture of the humerus. Five months after the nerve was freed 
from adhesions the patient had recovered all movements. 

In 1912, Nikoloff®* cited a case in which the paralysis appeared 
three weeks after the healing of a fracture of the humerus. To 
bridge the gap, a tube of fibrous cord was made and the non- 
paralyzed end of the nerve sutured to the paralyzed end. A muscle 
layer was inserted to separate the nerve from the bone. A complete 
return of movement was obtained. 

Judet^i cited a case of secondary paralysis following fracture of 
the humerus in which the nerve was found compressed by a spicule 
of bone. Operation resulted in a complete cure. 

Ferraton^ sutured a nerv'^e that had been destroyed in a com- 
minuted fracture of the humerus caused by a bullet. All movements 
of the hand returned. 

Murphj^®^ reported establishing end-to-end union of the nerve 
by appljdng a flap. In another case he united the ends of the 
nerve at the central septum to the triceps muscle. He did not 
report his results. 

Gallois and Tartanson-^ reported 2 successful cases in which 
paralysis had followed fractures. After isolation of the nerve 
from the callus, a layer of muscle Avas inserted between it and the 
bone to prevent further complications. 

In 1914, iMosti^z cited a case of secondary suture that resulted 
in complete success. Quenu*^ also reported a successful case of 
secondary sutme. Hohmann^^ operated on 1 ease of paralysis 
following fracture of the humerus. 

In 1916, Dawbarn and BjTne^ did a splitting neuroplastie opera- 
tion in a case of destruction of the nerve from a fracture of the 
humerus. An irregular form of regeneration resulted. 

Successful results from suturing of the nerves were reported by 
Souques,^^ Loewenstein^^ and Ranschborg.fi^ MoszkoAVski^^ pre- 
sented a case in Avhicli a pedieled flap of the triceps muscle Avas 
used to bridge the defect in the nerve. At the time of his report 
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it was too early for complete restoration but signs of regenera- 
tion were apparent. Two successful nerve suture operations tor 
complete division of the nerve were presented by McCurdy" 

in 1917. x-u 4- 1 j 

Beck^ operated for a paralysis resulting from a fracture that Had 

occurred seven months before. In operation a tubule of fascia 
lata and fat was transplanted into the extensor tendons. Twelve 
weeks after the operation, considerable power had returned to the 
muscles. . . 

Morris®” reported a successful case of secondary suture for paraly- 
sis following non-union of a fracture of the humerus. In discussion 
of his report, Green and Hitzrob reported similar cases in which they 
had been successful. 

Hartwell”^ reported a case of a successful suture forty-six days 
after section of the nerve by a stab wound. 

Due to the frequency of injury to the musculospiral nerve in 
war wounds, there were many operations performed between the 
years 1917 and 1921. Gosset,”” in 1923, summed up very well 
the results of these operations. 

In 1917, Gosset,”” himself, reported 144 cases. In 44 cases of 
freeing of the nerve, there were 26 successful results, 10 cases of 
improvement, and 8 failures. In 27 cases of suture for complete 
sectioning, there were 16 good results, 1 case of improvement, and 
10 failures. In 2 cases of suture for incomplete sectioning, there 
was 1 cure and 1 failure. 

In 1918, Gosset and his pupil Charrier studied 76 cases. In 
18 cases in which the nerve was freed from compression, 95 per cent 
recoveries were obtained. The condition of the other patients was 
improved. Thirteen cases of complete sectioning in which the 
nerve was sutured, resulted in 4 recoveries and 3 failures due to 
bad technic. The condition of the other 6 patients was slightly 
improved. In 21 cases of incomplete sectioning, there was a 
fibrous formation between the nerve ends which some operators 
believed might be used as a means of conductivity. In the 5 cases 
in which this tissue was utilized there were 4 failures. In the 
other cases the fibrous formations were excised and an end-to-end 
suture was done. There were 9 good results, 4 cases of improve- 
ment, and 3 failures. These results show clearly that the fibrous 
formations do not act as conductors of nerve influence. 

Dumas”” reported the results of 115 cases that were operated upon. 
In 18 cases of freeing the nerves from compression, 83 per cent good 
results, and 11 per cent fair results were obtained; in 41 cases of 
incomplete severance 70 per cent successful results and 11 per cent 
fair results; in 46 cases of sectioning with some fibrous continuity 
remaining, 43 per cent successful results, 10 per cent fair results 
and 46 per cent failures; in 10 cases of complete severance treated 
by suturing, 1 fair result. The other cases were failures. 
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In 1918, .Delageniere and TineP^ reported 181 sutures with 88 
per cent positive results. Villard^® reported 8 suture operations 
with 4 good results. 

Reder'''' reported a case of complete paralysis caused by a shot 
wound. At operation a strip of muscle taken from the head of the 
triceps was wound around the point of injury. In forty weeks all 
movements, except the ability to pick up a pin, were possible. 

Auvray2 in 1919, collected the results of 31 cases of wounds of 
the nerve operated in 1915. Of 15 cases of simple freeing of the 
nerve from compression, 7 patients obtained complete restoration 
of function; 4 an improved condition, and there was 1 failure; of 
11 cases of end-to-end suture, 8 patients obtained complete restora- 
tion and there were 3 failm'es; 1 case of excision of a cicatricial 
nodule from the middle of the nerve was successful; and 1 case of 
nerve graft 10 to 12 cm. long from the internal braehialis cutaneous 
nerve resulted successfuIl3^ Three cases of anastomosis and re- 
doubling of the upper end of the nerve were failures. On the average 
Auvra}" found amelioration had begun at the end of several months, 
usuall}'’ four to eight. 

In discussion of Auvraj’^’s report Wiart cited statistics less satis- 
fying. Of 25 sutures, there were onl}’^ 5 complete cures, and 5 
cases of improvement; of 61 cases of freeing the nerve there were 20 
complete cures, and 20 ameliorations. 

In 11 cases of suture, Cestan“ obtained 5 complete cures. The 
condition of 4 other patients was improved bj^ operation. Tavo cases 
were failures. 

Putzu“ obtained 85 per cent cures in operations of freeing the 
nerve and 47 per cent cures in suture operations. Dane^“ secured 
50 per cent good results. Platt“ collected 35 cases of nerve suturing 
in wdiich 26 very good results were obtained. 

From the results of the above cases it is seen that operations of 
freeing the nerve give 95 per cent good results and sutme operations 
give 45 to 55 per cent. 

Henriksen,^® in 1923, reported 5 successful cases in 2 of which the 
nerve was sutured, in 1 4 cm. of the humerus was resected to 
bridge a gap of 6 cm., and in 2 cases the nerve was freed from callus. 

Conclusions. 1. The nerve maj'^ be injured in three ways; The 
nerve trunk may be crushed without damage to the sheath ; the nerve 
may be completely divided; power may be lost through the involve- 
ment of the nerve in scar tissue or callus. 

2. Early recognition and treatment of nerve injuries in connection 
with fractm-es and severe traumatisms is very important. We 
may expect a perfect result in cases of immediate suture of the nerve. 
While intervention in cases of old standing has given good results, 
it is the general opinion that the chances of success are lessened 
after the elapse of a long period of paralj^sis. 
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3. Simple freeing of the nerve is very often the only procedure 
necessary to relieve the condition. In cases of complete division 
of the nerve or in cases in which there is need to excise a portion of 
it because of a fibrous formation, nerve suture has been found the 
most satisfactory procedure for the approximation of the nerve 
ends. If the nerve suture does not relieve the condition, or if the 
case is not reparable by the various methods of manual stretching, 
neurotomy or nerve grafting, then tendon transplantation gives 
satisfactory results. 

4. After severance of a nerve, healing begins spontaneously. 
In cases of nerve suture function develops in the same manner as 
in spontaneous healing. After secondary suture sensibility returns 
early. Muscle control usually appears in the course of two to 
four months and is complete in from six to nine months, depending 
upon the location of the nerve injury. 
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A RAPID METHOD FOR THE DETERMINATION OF GASTRIC 
ACIDITY BY MEANS OF TEST PAPERS. 

By W. Denis, Ph.D., 

AND 

D. N. Silverman, M.D., 

NEW ORIiBANS. 


(From the Laboratory of Physiological Chemistry and the Department of Medicine 
of the School of Medicine, Tulane University, New Orleans, La.) 


The determination of “free” gastric acidity by titration with 
0.1 N sodium hydroxid and dimethylaminoazobenzol (Topfer’s 
reagent) is a method which has found practically universal accep- 
tance in the clinical laboratories in this country, and which has 
retained its popularity in spite of adverse criticism from several 
sources.^ 

In view of the fact that gastric digestion is dependent on the 
hydrogen-ion concentration of the stomach contents the idea of 
substituting a colorimetric hydrogen-ion determination for the titra- 
tion method has been suggested by several investigators,^ but most 
of these procedures have been rather too cumbersome to become 
popular in clinical v^ork, on account of the large number of indicators 
and standard buffer solution required; the simplest and most prac- 
tical being that suggested by Shohl and King in which one indica- 
tor, thymolsulphonephthalein, is employed together with a set of 
standards sealed in glass tubes, which if left in a dark place retain 
their original color for a relatively long time.* The method of 
Shohl and King, simple as it is, is sometimes difficult to carry out 
in the crowded clinic on account of the fact that as a preliminary 
it is necessary to centrifuge or filter the contents, and also because 
we believe that in order to get reliable results it is essential that a 
liberal supply of distilled water be on hand with which to rinse the 
glassware to be used in this test. 

For more than a year we have been making use of test papers for 
the approximate determination of the pH of gastric contents. The 
use of test papers for this purpose is not new. McClendon,^ in 
1915, described a series of nine different test papers to be used in 
gastric contents and four for duodenal contents, and states that 
in his opinion the test paper is but little less sensitive for the deter- 
mination of hydrogen-ion concentration than are solutions of the 
same dyes. Further experiments on the use of test papers for 
pH determinations in biological fluids have been described by 
Hass^ and also by Felton.^ 

We have endeavored to prepare a single test paper which could 
be used with gastric contents of all degrees of acidity, but so far 
our search has been unsuccessful, and we have been compelled to 


* a set of these standards which has been in more or less constant use for two years 
has recently been checked and found to be unchanged. 
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make use of papers prepared from two different dyes. Thymol 
blue for the range from pn 3.0 to pn 2.0 and dimethyJaminoazo- 
benzol (Topfer’s reagent) for the range from pn 2.0 to pn 1.0. 

The papers are as follows: A solution of the dj'^e in 95 per cent 
alcohol (0.5 per cent for dimethylaminoazobenzol, and 0.1 per cent 
for thymol blue) is poured over a sheet of filter paper six inches in 
diameter, the excess dye allowed to drain off, and the paper dried 
quicldy by holding it in front of a rapidly revolving electric fan. 
The papers are then cut in strips of approximately 1 by | inch in 
size, and stored in some receptacle in which they are protected 
from light and from the fumes of the laboratory. Only the highest 
grade of smooth “quantitative” filter paper should be used. We 
have obtained good results with the Arthur D. Little quantitative 
filter paper and with "i^Tiatman’s No. 44, but probably any other 
grade of ash free paper would do as well. The gastric contents is 
removed in the usual way after an ordinary test meal, and a small 
portion of the material collected is poured over one end of a test 
paper. From the table of colors tabulated below it is then possible 
to tell at a glance whether we are dealing with hjqier, normal, hypo, 
or anaeidity. If a series of buffers of Icnown pH are available a 
small quantity of one of these solutions of a reaction similar or 
nearly similar to what is believed to be the pn of the gastric contents 
(as determined by the color produced by it on the test paper) may 
be poured on another piece of the paper and the color so obtained 
compared with that produced by the unknown, but such a proce- 
dure while it is useful as a check on the readings, is not absolutely 
essential to one familiar with the colors produced. All readings 
should be made as soon as the solutions are poured over the papers, 
as the colors tend to change on standing. 

An excellent series of buffers for this purpose ma.y be prepared by 
following the directions published by Shohl and King,^ or thej'^ may 
now be purchased ready for use in 100 cc portions from the La Motte 
Chemical Company of Baltimore. The buffers which will be found 
most useful are the following: 1.4, 1.6, 1.8, 2.0, 2.4, 3.0, which will 
cover the entire range from hyper to anaeidity. 

The following table gives the colors produced on the papers by 
gastric contents of different acidities together with the number of 
cubic centimeters of 0.1 N alkali which would be required to neutral- 
ize 100 cc of a solution of the hydrogen-ion concentration found, 
calculated on the assumption that all acidity in such solutions is due 
to hydrochloric acid. 


Indicator. 

PH. 

Topfer’s reagent 

1.4 

Topfer’s reagent 

1.0 

Topfer’s reagent 

1.8 

Topfer’s reagent 

2.0 

Thjonol blue 

2.0 

ThjTnol blue 

2.4 

Thjmol blue 

3.0 


Color. 

Deep red 

Reddish-orange 

Orange 

Y'ellowish-orange 
Purple-red 
Faint pink 
Y'ellow 


CcO.lN, NaoH 

required. Remarks. 

44 H>'peracidity. 

27 Normal acidity- 

17 Normal acidity. 

10 Hypoacidity. 

10 Hypoaciditj'. 

4 HjTooacidity. 

1 Anaeidity. 
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We have used the procedure outlined above on a great variety 
of gastric specimens in which we have checked the findings by titra- 
tion and by the use of the apparatus of Shohl and Kingd We have 
also checked our results in a smaller number of cases by means of 
the electrometric method, and have used for this purpose a Leeds and 
Northrup potentiometer reading to 0.001 volts, an Epply standard 
cell, a calomel electrode of standard make, and a Clark electrode 
with shaker. Just before and just after each series of determina- 
tions we have checked our work by carrying out the process on a 
buffer of known pH content, in order to detect any poisoning of 
the electrode. 


TABLE I.— COMPARISONS OF RESULTS OBTAINED BY DETERMINATIONS 
OF THE ACIDITY OF GASTRIC CONTENTS OF TEST PAPERS 


AND BY THE ELECTROMETRIC METHOD. 


Specimen 

pH by 

pH by 

electrometric 

number. 

test papers. 

method. 

1 

1.3 

1.27 

2 

1.4 

1.40 

3 

1.4 

1.32 

4‘ 

1.5 

1.56 

5 

1.6 

1.64 

6 

1.6 

1.53 

7 

1.7- 

1.75 

8 

1.7 

1.80 

9 

2.0 

1.95 

10 

2.3 

2.38 

11 

2.5 

2.43 

12 

2.7 

2.65 


As will be seen from the results presented above the agreement 
between the results obtained by the papers and by the electrometric 
method is astonishingly close, so that we feel justified in making the 
statement that after a little practice it should be possible to read 
these test papers to within 0.1 unit. 

Summary. It is suggested that the customary titrations of gastric 
contents with Topfer’s solution be replaced, at least at the bedside 
or in the busy clinic, by the determination of the hydrogen-ion 
concentration by means of test papers, for which the only equip- 
ment needed is a small vial of these papers which may be carried in 
the pocket. 
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PERNICIOUS ANEMIA IN ITS RELATIONSHIP TO SPRUE.* 

A Preliminary Report. 

By Edward Jenner Wood, M.D., D.T.M, (Eng.), 

WIIiMINGTON, N. C. 

(From the Clinical Laboratory of the James Walker Memorial Hospital, 

Wilmington, N. C.) 

J^OM the time of its first appearance in medical literature the 
position of sprue has been unique.^ Throughout its whole history 
there have been able clinicians who have refused to recognize it as 
a distinct clinical entity and it must be admitted that there has been 
a reasonable basis for such an attitude. Its close similarity to 
pernicious anemia is a very old observation which seems destined to 
be repeated in ever}’’ period. A study of the history of sprue shows 
that it was an old term before Addison’s first report on pernicious 
anemia, having been accurately described by Hillary in Barbadoes 
in 1776. As early as 1737, John Brickell, M.D., in his '“^Natural 
History of North Carolina” mentioned "white flux” which undoubt- 
edly was sprue. 

It is interesting to note how infrequently sprue has been reported 
out of the tropics. This cannot be explained wholly on the ground 
of its being strictly a tropical disease because it has been observed 
repeatedly in this country in northern states among people who have 
never been in the tropics. Its recognition seems to depend in a 
measure, at least, on the personal equation of the observer. One 
experienced in tropical work would readily make such a diagnosis 
while one without this experience would fit the clinical picture of 
so-called sprue without reservation in an entirelj'^ different classi- 
fication. An explanation of this state of things will be attempted 
later in this communication. 

Points of Similarity between Sprue and Pernicious Anemia. Sprue 
first attracted attention in this country when pellagra appeared as 
a great scourge in the southern states in 1907. Up to that time it 
had been a rare term in American medical literature and when it 
did appear it was usually from the pen of some medical officer who 
had seen service in the Philippines or other tropical post. An 
exception to this general rule was the experience of Harris,^ who 
found the disease in Georgia. In the South the diagnosis of pel- 
lagra-sine-pellagra” was often made and an investigation not 
infrequently revealed the fact that the disease conformed to the 
description of sprue. Such confusion would likely never have 
existed had the blood-picture been considered. In pellagra there 

* Read before the section on medicine of the Medical Society of North Carolina, 
Raleigh, April 15, 1924. 
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is no notable blood change while in sprue the rule is that the blood 
changes are usually as marked and as striking as in pernicious 
anemia. The term ‘'pellagra-sine-pellagra” soon ceased to appear 
in the medical literature of the southern states, and justly so, for 
it became obvious quite soon in the experience with this disease 
that without the skin lesions or a very definite history of the past 
occurrence of such a condition the diagnosis was never justified. 
The diarrhea of sprue and the sore mouth also differed definitely 
from those conditions in pellagra and a consideration of these symp- 
toms alone was quite enough for a differentiation. 

Remissions seem by many to be regarded as not occurring in 
sprue but in reality they are fully as much a part of the disease 
picture in sprue as in pernicious anemia, if not, indeed, more so. 
These remissions are mentioned by all careful students of sprue. 
The writer has before him the record of one case of sprue diagnosed 
in 1915 and regarded as a typical case. There was no recurrence 
of symptoms in this case until 1923 though a careful follow-up 
correspondence had been applied throughout the whole intervening 
period. During these eight years there had occurred no symptoms. 
More recently a case diagnosed as sprue in 1916 returned to a col- 
league who now diagnoses pernicious anemia with full justification. 
In this case, however, there had occurred nmnerous recurrences and 
exacerbations. 

The blood-picture in sprue is strikingly similar to that of perni- 
cious anemia. The color index in every case observed by the 
writer at some stage of the disease has been over one. The usual 
range has been between 1.25 and 1.66 and the hemoglobin is fre- 
quently between 20 and 30 per cent. The morphology of the red 
blood cells has been much that of true Addisonian anemia in that 
there have been found the preponderance of oversized cells, poiki- 
locytosis, anisocytosis, polychromatophilia and to a less extent the 
occurrence of nucleated red cells. The nucleated cells, as a rule,, 
have been fewer and the occurrence of megaloblasts has been of 
less frequent record. It must be considered, however, that the 
search for these blood elements has not been routinely as thorough 
as in those cases regarded as pernicious anemia. 

Among the important points of similarity between sprue and 
pernicious anemia is the Prussian blue reaction of Perl which occurs 
when sections of liver are brought in contact with a solution of 
potassium ferrocyanide and dilute hydrochloric acid. It occurs so 
infrequently in other conditions that its presence in obscure anemias 
has been regarded as strong evidence in favor of the pernicious type. 
It is noteworthy that it also occurs in sprue and in bronzed diabetes. 
Its occurrence is of more than passing note in this study for it seems 
to indicate that some hemolytic process has been active as the reac- 
tion depends on the presence of hemosiderosis resulting from the 
deposition of hemoglobin in the tissues after blood destruction. 

VOI.. 1G9, NO. 1. — JANUART, 1925 2 
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Studj^ of the bone marrow in sprue has been neglected, judging 
from the literature. This is true of all postmortem observations 
in this disease. Even Ashford has had few autopsj" opportunities. 
The writer suspects that this may be explained by the victim of 
the disease coming to his death with another diagnosis. Bahr 
(Manson-Bahr)? describes the bone marrow changes in sprue and 
gives a table of comparisons between the two diseases. In sprue 
he found no increase in erythroblastic elements, while in pernicious 
anemia the characteristic changes were recorded. Very recently 
Bramwelh has stressed the similarity between the two diseases and 
thinks that Manson-Bahr’s failure to find the evidences of erythro- 
blastic response in the bone marrow in sprue needs further observa- 
tion and corroboration. He thinks that it is highly probable that 
in sprue with blood changes so similar to those of pernicious anemia 
the same alterations in the bone marrow should be expected. 

Tile lack of neurological changes in sprue has been regarded as 
a point of value in distinguishing between it and pernicious anemia. 
It is, of course, true that in sprue the nervous S3'^stem suffers less 
frequentl}" than in Addisonian anemia but it is an error to assume 
that it always escapes. Tlie writer has records of a number of 
cases of so-called sprue which show indications of the usual cord 
changes of pernicious anemia. Among tliese cases should be cited 
that of a Virginia lady who had resided in Porto Rico continuous!}’’ 
for eight 3 ’’ears. During her last two j^ears in Porto Rico she had 
been considered bj^ the resident physicians as a case of sprue. Her 
stor}'^ indicated for eight montlis before obseri'^ation she had been 
annoj'^ed with sensor}' disturbances in hands and feet and with 
some difficulty in walking. Examination revealed loss of sphincter 
control of both bowel and bladder, loss of the abdominal reflex, 
presence of the extensor plan'tar response (Babinski's sign) and 
exaggerated knee- and ankle-jerks. There was almost complete 
loss of appreciation of vibration sensation and matyed diminution 
of tactile response in the lower half of her bod3^ Ophthalmoscopic 
examination revealed old hemorrhagic areas. There were indica- 
tions of a bulbar lesion affecting speech and deglutition. Tlie diag- 
nosis of subacute combined degeneration of the spinal cord was 
obvious. The blood showed a high-color index, all the variations 
in size, shape and staining reaction of pernicious anemia and also 
tire presence of the megaloblast. To these findings was added 
achylia gastrica. In this case the type of sore tongue and the char- 
acter of the diarrhea would have justified the diagnosis of sprue while 
a consideration of the whole case certainly justified the diagnosis of 
pernicious anemia. It could w^ell be regarded as a tjqrical case of 
sprue and, on the other hand, there was no single point against the 
diagnosis of pernicious anemia. One could but feel that the diag- 
nosis was largely a matter of geograph}''. In the tropics it would 
be called sprue, while out of the tropics it would be called pernicious 
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anemia. This is by no means an isolated instance of the difficulty 
and confusion surrounding the whole problem. As the writei s 
experience with sprue has grown he has become more and moie 
impressed with the difficulty in making this diflferentiation. Cases 
seen in the past and diagnosed sprue are returning with every ear- 
mark of pernicious anemia, and to somewhat less extent the converse 
is also true. There are numerous cases in the sprue literature of 
the disease being complicated by pernicious anemia, of sprue devel- 
oping into pernicious anemia and of the advanced stages partaking 
of the nature of pernicious anemia. Certain it is that the symptoms 
of the one have so merged into the other that a line of demarcation 
between the two in many instances cannot be drawn. 

Achylia gastrica so frequently, if not universally, recorded in 
pernicious anemia has been regarded as offering a point of differ- 
entiation between it and sprue. It seems to be true that in sprue 
this condition does not occur so universally nor so early in the course 
of the disease, but the marked difference recorded in the literature 
is inexact for in sprue achylia does occur and probably much more 
frequently than one would infer. Its occurrence is later but the 
writer feels strongly that if the examination were repeated from 
time to time throughout tlie course of sprue the absence of free 
hydrochloric acid would be more frequently recorded. In a case in 
mind one year before the fatal termination free hydrochloric acid 
was present but it gradually diminished so that just before death 
it had disappeared entirely. 

It would seem that in this day of laboratory dependence many of 
the valuable clinical observations of a previous generation are lost 
entirely or forgotten. One is struck in a review of the early records 
of pernicious anemia with the frequent references to mouth arid 
intestinal symptoms. A sore mouth is by no means rare in per- 
nicious anemia and the denuded condition of the tongue, the so- 
called “slick tongue,” has been observed by even the casual atten- 
dant. The mouth symptoms of pernicious anemia were stressed 
by Lazarus® years ago. He recorded an extreme sensitiveness of 
the tongue, the hard palate and the gum. On examination he found 
on the tip and dorsum of the tongue and on the mucous membrane 
of the cheek circumscribed reddish areas of a mahogany color which 
^'^aried in size from a mere point to a dime and which were extremely 
sensitive and represented areas of hemorrhage into the mucous 
membrane. In one case he recorded intense painfulness of the 
tongue and gums at the start of the disease, which lasted for three 
weeks and developed into severe salivation. Tins writer also 
mentions Ewald’s observation of a case presenting round vesicles 
of pin-head size which developed on the tip of the tongue, on its 
inferior surface and on the mucous membrane of the lips and cheek 
which left behind a surface desquamated of epithelium The 
observations of H. Muller and Laache are also noted in connec- 
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tion witli the observation of excoriation extending in many cases 
throughout the whole length of the esophagus. One could almost 
as readily accept these observations as occurring in sprue as in 
pernicious anemia. Many of the earlier accounts of pernicious 
anemia are splendid accoimts of sprue. 

Recently the writer was consulted by two patients solely on 
account of sore mouth and tongue. Neither presented any other 
subjective complaint. ^ In both there was an aclijdia gastrica and 
in both Ashford’s Monilia psilosis was recovered. The neurological 
signs as well as the blood-pictmre justified a diagnosis of pernicious 
anemia, but the outstanding significant feature was sore mouth. 

The close similaritj’’ between sprue and pernicious anemia is of 
considerable importance, being far more than a simple academic 
interest, .^y investigator working with sprue vdio is familiar 
with tlie clinical manifestations of pernicious anemia must be con- 
stantly reminded of the close similarity and probable relationship. 
It all suggests the question. Is sprue a tj>pe of pernicious anemia? 
Regardless of the attitude one may assume in this matter, the fact 
remains that the clinician experienced in both conditions will 
repeatedly meet cases impossible of difFerentiation. 

After tills clinical experience it was only natural to apply 
Ashford’s findings of the hlonilia psilosis in sprue to tlie prob- 
lem of pernicious anemia. The results to be recorded below 
hinge largely on how one regards the work of Ashford. Is the 
Monilia psilosis the cause of sprue or is it in any way connected 
with sprue? If tlie Monilia psilosis is accepted as tiie cause of 
sprue, the work here recorded becomes of great importance. If 
this work is not accepted, mucli remains to be done in determining 
tlie part the Mqnilia psilosis may play in pernicious anemia. It seems 
reasonable to assume that tlie occurrence of this organism in per- 
nicious anemia is something more than a mere accident. I^diether 
or not one accept sprue as a type of pernicious anemia is a matter 
of the smallest consequence, not at this time regarded as worthy of 
a controversy as the writer sees it. The evidence of tlie occurrence 
of the organism in pernicious anemia is presented as it is and 
further study and observation must determine its real significance. 

Ashford’s Monilia Psilosis in its Eolation to Sprue. In 1901 Kohl- 
brugge® found in sprue in the intestinal mucus, in the lymphoid 
patches of the intestinal tract and in the epithelial covering of the 
esophagus and tongue great quantities of yeasts resembling Monilia 

(Oidium) albicans. _ 

In 1902 DeHaan^ found the same yeast in both acid and alkaline 

stools. 

In 1905 Van der Scheer® reported his inability to find the organ- 
ism in tongue scrapings or gastric contents in two cases of sprue. 

In 1908 LeDantec® found a j’-east in sprue stools which would 
produce sprue symptoms in experimental animals, if a diarrhea was 
first established in some other way. 
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In 1909 Macyi® reported finding a yeast in sprue stools in India. 

In 1913 Castellani and Low“ described a number of yeasts which 
they isolated from sprue stools, but which they regarded as secon- 
dary invaders probably only playing the part of producing frothy 

stools. T j T. 

The most important work up to 1914 on the part played by 

yeasts in sprue was that of Bahr (Manson-Bahr)® in that year. 
This report was the result of an exhaustive study made in Ceylon. 
It presents strong evidence for regarding sprue as a blastomycotic 
infection. Yeasts were found intracellularly in tongue scrapings 
during the attack, but not at any other time. These yeasts were 
the only organisms found in the deeper la^'^ers of the tongue. There 
was also found a general infection of yeasts in the intestinal mucosa 
in sprue, but in no other wasting diarrhea. It is stated that the 
relapsing nature, the chronicity and the latency are what one would 
expect from a knowledge of the life history of the blastomyces. 
This opinion was thought to be reinforced by a consideration of 
attenuated growth and recrudescences. This observer saw no 
reason for regarding the organism as any other than tlie thrush 
fungus. 

Bahr’s work was given a new impetus by Ashford, working in 
Porto Rico. This latter observer spent a decade or longer in an 
exhaustive study of sprue in relation to a yeast which he named 
Monilia psilosis. It seems probable that this organism was the 
same that Bahr had studied in Ceylon, but it is not the Monilia 
albicans of thrush as so many seem to think. This organism 
produces on Sabouraud’s medium rotmd, yellowish, glistening col- 
onies; it does not liquefy gelatin; it does not clot nor change the 
color of litmus milk; it usually produces gas in maltose, dextrose 
and levulose and occasionally in saccharose and galactose. Ashford 
will not accept an organism as of the species psilosis if it fails to 
produce gas with maltose. It never produces gas with lactose nor 
with mannite. The writer has found that if pure sugars are used 
invariably maltose, dextrose and levulose, and these only, will be 
fermented with liberation of gas. Until the highest purity sugars 
were used tlie results were most misleading. The writer has found 
it best to grow the organism at 30° C. Ordinarily at this tempera- 
ture it requires fortj'^-eight hours for a growth visible to the naked 
eye to appear. The exception to this rule occurs when the organism 
has been passed through an animal to increase virulence. In this 
instance the growth is usually more rapid. Ydien colonies appear 
to die naked eye earlier than forty-eight hours after inoculation, 
it is reasonably safe to assume that they are not Monilia psilosis. 
Ashford emphasized the importance of an acid medium (as tlie 
original formula of Sabouraud designates) and used a +2 titer of 
deciiiormal sodium hydroxide with a phthalein indicator. The 
writer has modified this by making the titer -f5 (10 cc of the medium 
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a.plithalein indicator Avill tlien require 5 cc of decinormal sodium 
hydroxide solution for neutralization) . In addition to this decidedly 
mcreased acidity the writer has found that this acidity is much 
better produced with acetic acid than the more generallj^ used 
l\ydrochIoric acid. In this way the fluidity of the medium after 
sterilization is prevented and much costly material saved. Through 
a fortunate accident a batch of medium was burnt on the free flame 
after the addition of the sugar. It was soon learned that this 
medium was superior to that not so burnt. The caramelization 
so increased its good qualities that it is now intentionally resorted 
to in every instance by heating directly over the free flame. This 
is done until a definite brown color develops and the smell of burnt 
sugar is detected. The criterion of a good medium for the work 
in hand is that when feces is inoculated there will occur no growth 
on the acid agar-agar slant except of the higher forms and particu- 
larly the yeasts. The bacteria must all be completely inhibited 
and the medium can be so prepared that this can be accomplished 
without interfering in any way with the de\'elopment of the j’^easts. 
It has been found advantageous to use media of several degrees 
of acidity, in order to avoid the inhibition of anj^ organisms which 
might be important for purposes of study. As a rule the best 
medium will titrate between -|-3 and +5 and this is the routine 
formula. It is expected that by the use of such a medium in general 
routine v'ork many interesting fields will be opened up, especially 
in a group of bronchial affections which are non-tuberculous. The 
yeasts seem destined to play a conspicuous part in the medicine of 
the future. Tlie development of a culture medium which grows 
them all readily with a definite inhibition of all bacteria is a step 
forward. 

The Monilia Psilosis in Pernicious Anemia. As stated earlier it is 
a matter of small moment whether or not sprue is regarded as a 
type of pernicious anemia. The suspicion that such might be the 
case led the writer to study the occurrence of the Monilia psilosis 
in the latter disease and after that the graft became so much more 
important than the original study that this possibly controversial 
point is left to others more interested. Finding the Monilia psilosis 
in pernicious anemia shifted the scene entirely and relegated the 
whole subject of sprue to the background. 

In 15 cases of pernicious anemia, the hlonilia psilosis has been 
found in the feces. Of this number there are only 2 cases about 
which there can be any diagnostic question and further study is 
necessary before the disease can be excluded. In something over 
40 cases which were neither sprue nor pernicious anemia, the 
Monilia psilosis has not been recovered. In only 1 case of known 
pernicious anemia has there occurred any difficulty in growing the 
organism from the feces and this study was made during a period of 
remission. However, in this case the organism was readily grown 
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from the pyorrheal gums, a subject to be dealt with later. It has 
been notable that during remissions the organism is found with 
great difficulty or not at all in the feces. Speaking generally_ it can 
be stated that almost invariably the organism is found in the 
presence of the disease and equally certainly not found in its absence. 

In numerous cases the Monilia psilosis has been obtained from 
cultures made from the gastric contents. It was suspected that 
possibly the absence of free hydrochloric acid might have been a 
contributing factor but this was disproved by finding the yeast in 
the gastric contents before the development of the usual achylia. 

Feeding Experiments. In the feeding experiments no attempt 
was made to render the guinea-pig more susceptible by a faulty . 
diet as had been done by Ashford following certain French investi- 
gators. Ashford employed some malted baby food. In the present 
work the organism was added to the animal’s regular diet without 
any change in the usual manner of living. On the eighth day the 
first animal died. The source of the organism used was from the 
feces of a victim of pernicious anemia. Throughout the lungs of 
this animal were found a few isolated areas suggesting granulomata 
which seemed to conform with the “white spots” described by 
Ashford. The blood changes were quite notable in this case. The 
hemoglobin was reduced from 88 per cent to 62 per cent. There 
was a considerable preponderance of oversized red blood cells and 
a strildng polychromatophilia. The one thing wanting was an 
excess of nucleated red cells. The marrow of the long bones pre- 
sented an intensely red color in sharp contrast to the control animal’s 
marrow. Care was taken to avoid the error of using young guinea- 
pigs because of the normally more deeided red eolor of the marrow. 
In the marrow there was an exeess of nueleated red cells and an 
apparent excess of myelocytes. The liver of this animal was sec- 
tioned and the Perl reaction applied and found decidedly positive. 
Again, this reaction was controlled by sections treated in the same 
manner from a normal guinea-pig. From the feces and gastric con- 
tents of the Monilia-fed pig the Monilia psilosis was recovered. 

It was notable that in none of the organs was a growth of the yeast 
obtainable. 

The next guinea-pig was fed a Monilia psilosis from a case of 
suspected sprue occurring in the North Carolina Tuberculosis Sana- 
torium. This particular organism was sent to Colonel Ashford 
in Porto Rico for his examination and particularly for his opinion 
regardmg the species. He has written that it is unquestionably 
the Monilia psilosis which he has found so universally in sprue. In 
e\pry wa5^_ the organism was true to tjqje, which is not universally 
true of this class of yeasts. It produced gas in the fermentation 
tubes with maltose, Immlose and dextrose. Litmus milk remained 
unchanged and gelatin was not liquefied. Tliis organism was fed 
to a guinea-pig as a simple addition to its previous diet. For a time 
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no symptoms were produced and it was assumed that the organism 
trom Jong incubator life had become attenuated. Consequently 
m order to render it more virulent passage througJi a rabbit was 
resorted to witli death of the animal in forty-three hours after the 
intravenous inoculation. Autopsy of this rabbit revealed no gross 
changes, but the Monilia psilosis was recovered in pure culture from 
the liver, kidney stomach' and feces. This neiv culture was then 
substituted for the old one and the feeding continued. After a 
few days the guinea-pig being thus fed died and the same changes 
that had been found in the first animal which had been fed a culture 
from the feces of pernicious anemia were again found. Notably 
, the bone marrow of this animal showed great numbers of myelo- 
cytes chiefly of the neutrophilic variety and a definite excess of 
nucleated red cells. The color of the bone marrow was a brick- 
dust red, though it was from an old animal, and it was quite gela- 
tinous in its consistency. ■ The blood cells showed a very great 
variation in size with a marked excess of over-sized cells. There 
were definite variations in staining reactions and marked poikilo- 
cjUosis. Tliis animal showed the characteristic changes probably 
more definitely than did the former animal. In the lungs and liver 
there occurred, a few of the granulomatous areas mentioned above 
and the clianges generally were enough to justify the conclusion 
that the two processes were one and the same. 

A third guinea-pig was fed a Monilia psilosis recovered from a 
fatal case of pernicious anemia. Until after the feeding had pro- 
gressed several days, if was not known that this animal was preg- 
nant. The feeding was discontinued until the young pigs were two 
weeks old, when it was resumed. In all six weeks feeding-time was 
required to cause death. Before death there was marked emacia- 
tion and loss of hair. At autopsy the bone marrow was deep red 
and gelatinous. The liver, and to less extent the kidneys showed 
a marked reaction to the Perl test. The cholesterol content of this 
animal’s blood was 107 mg. per 100 cc of blood. The red blood 
cells showed definite megalocytosis and polyclmomatophilia. The 
young of this animal died a few days after the mother’s death. 
These animals had not been fed the yeast, but had lived in the same 
case vdth the mother. Cultures from the intestinal tract of both 
the young an’imals showed the Monilia psilosis. 

Intraperitoneal injections of the Monilia psilosis in white mice 
caused peritonitis but the tardiness of the onset of symptoms and 
recovery in some instances indicated that the animal was peculiarly 
resistant or else that the yeast was of low virulence. 

All of the culture work on many animals fed this yeast showed 
that it was not a blood-stream invader except when injected intra- 
venously. Given by mouth, it will eventually kill, but the tune 
required varies greatly with different cultures, as would be expected. 
Growth on artificial culture media soon renders the organism less 
virulent and the longer the artificial growth the greater the loss in 
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virulence. The virulence is readily raised by passage through one 
or more animals. It seemed reasonable to assume from this work 
that the organism in the intestinal tract elaborated toxins which 
when absorbed prove to be hemolytic in nature. 

The Monilia psilosis was next grown in dextrose water. The 
strength of the dextrose solution varied from 4 per cent to 20 per 
cent. The culture was incubated at 30° C. for five days and then 
filtered with great care to prevent any contamination. The filtrate 
was given intravenously to rabbits, after cultures had proven it to 
be sterile. The amount of the initial dose was 1 cc, which was 
repeated daily with a continuous increase in the size of the dose. 
The organism used in the first of this group of experiments intra- 
venously had killed a rabbit in forty hours with a mycotic septicemia. 
The filtrate had no such effect. On the fifth day the rabbit receiv- 
ing the filtrate was examined and the blood showed early changes. 
On the tenth day the blood showed numerous nucleated red cells 
which had formerly been absent and some of these cells were of the 
megaloblastic type. The hemoglobin was lowered 15 per cent. The 
red cells showed many variations in size and also poikilocytosis. 
The polychromatophilia present was of no significance for, as is 
well known, this is a normal finding in rabbit’s blood. These blood 
changes could hardly be regarded as any other than those of a 
hemolytic anemia. After these definite changes had been produced 
the inoculations were discontinued and the animal’s blood promptly 
returned to its original normal. 

Source of the Monilia Psilosis in the Intestinal Tract. 
The question then arose. Where does this yeast come from and 
how does it reach the intestinal tract? Ashford in his sprue work 
in Porto Rico suspected the yeast-risen bread of the natives because 
from the center of the loaf he had secured cultures of the organism. 
This, however, could not explain the freedom from the disease in 
little children, who consume as much as or more bread than the 
adult. All of the available evidence strongly suggested that the 
organism was swallowed. After becoming satisfied that faulty 
cookery was not responsible for the infection, the writer reverted 
to the question of oral sepsis which W\ Hunter had' suggested in his 
work on the severest anemias. He had suspected a streptococcus 
•as the cause, but this view had not been sustained. Wfith this in 
mind, cultures were made from the gums in pyorrhea. The cases 
selected for this were victims either of sprue or pernicious anemia. 
IVitliout difficulty the Monilia psilosis was readily grown and 
tliere has not occurred since that time a case of either of these two 
conditions in which there has been a failure to secure a growth of 
tlie organism from tins source, except, of course, in those patients 
whose teeth have been removed and the gum has healed. It will 
be recalled that during periods of remission in pernicious anemia 
it has frequently been difficult, if not impossible, to secure a growth 
from tlie feces but from tlie gums the cultures have been consistently 
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positive. Cultures from tlie roots of extracted teeth at the time 
of removal have invariably proven negative. With a culture 
derived from the gums the hemolytic changes were produced when 
the filtrate was emploj'ed. Many controls of this gum work have 
been done and there are surprisingly few instances of a positive 
culture, regardless of the degree of pyorrhea existing. There have 
been some cases giving a positive response when there were no other 
evidences of disease, but this was to be expected. It would be 
as absurd to expect that every patient with the Monilia psilosis in the 
mouth was the victim of a grave blood disease as to regard every 
positi\'e culture of a hemolj'-tic streptococcus from the mouth as of 
clinical significance. 

Summary. 1. The close similarity of pernicious anemia and 
sprue suggests the possibility’- of the two being ty’pes of the same 
condition. 

2. Equally as readily in pernicious anemia as in sprue, the Monilia 
psilosis can be reco-\’ered from the feces, the gastric contents and 
the gums when pyorrhea exists. 

3. The study of the yeasts is made extremely simple by the 
employment of a modification of Sabouraud,’s medium. 

4. By feeding guinea-pigs with the hlonilia psilosis a hemolytic 
anemia was produced. There were also produced changes in the 
liver and bone marrow wJiich were suggestive of the action of a 
hemolyi;ic poison. 

0 . A filtrate of the Monilia psilosis in dextrose water injected 
intravenously into rabbits caused blood changes apparently hemo- 
lytic in nature. 

In conclusion the writer wishes to express to his friend. Dr. 
Thomas M. Green, his appreciation of his encouragement and 
kindly criticism. To Miss Lila W. Koonce, technician in the 
clinical laboratory of the James Walker jMemoral Hospital, he offers 
his thanks for invaluable aid throughout the work. 
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draper: cerebrospin^al syphilitics 


OBSERVATIONS AFTER TEN YEARS ON A SERIES OF CEREBRO 
SPINAL SYPHILITICS TREATED BY INTRAVENOUS 
AND INTRASPINOUS THERAPY. 

By George Draper, M.D., 

NEW YOEK. 

In 1915 B published a series of cases of cerebrospinal syphilis 
which had been treated after the manner of Swift and Ellis, ^ over a 
period of from six months to two years. The results of this short 
course of treatment were most satisfactory, and may be found fully 
described in that original paper; but because this was a new method 
of treatment it was impossible to foretell what the subsequent 
results would be. 

Ten years have now passed since those initial improvements 
were experienced by this group of patients, and it seemed that it 
would be not only interesting but instructive to observe what has 
happened since. Ten years is a long time through which to main- 
tain satisfactory contact with a large group of patients and it is 
inevitable that a certain number should be lost sight of. This fact 
renders the absolute statistical value of such a review unsatisfactory. 
There are, however, enough observations available on this group 
of patients to be of value. ; 

The material on which this communication is based may properly 
be divided into two portions. One, composed of the 26 which 
formed the original group reported in 1915, and the other later 
collection of 20 cases, which have been observed for a sdmewhat 
shorter period. Now, of the original group of 25, 9 or 36 per cent 
have disappeared; 7, or 20.8 per cent are dead; 9 or 36 per pent are 
living, practically in almost all cases free from symptoms dnd with 
2 exceptions actively at work. One of the individuals who is 
not actively at work is physically and mentally quite capable- of 
working but, without the pressure of necessity, prefers to remain 
inactive. 

The following table shows the detail of the spinal fluid and sero- 
logical formula of each case at the time of admission to treatment, 
at the time of discharge at the end of treatment, and again at the 
end of the ten-year period. A perusal of the table will show that 
the gain achieved at the end of the treatment period has in all cases 
not only been held but in numerous instances to a surprising degree 
has been bettered. Such physical signs as the Argyl-Robertson 
pupil, absent reflexes, and marked disturbances of skin sensation 
have not changed, perhaps because such signs depend on actual 
destruction of nerve tissue. But the subjective symptoms, such 
as pain, gastric distress, weakness and, especially, irritabilitj’’ and 
lack of mental poise have improved during the six to nine years 
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HI wliidi these patients iiavc lived without treatment. Two or 3 
of the^ cases, it is true, iiave received, about midway between the 
cessation of the original series of injections and the present, a short 
couise of treatment. But several wJio have received nothing have 
steadily improved in physical well-being and psychic demeanor. 

In the original communication the cases were arranged according 
to their outstanding symptoms. Thus there was a pain group, an 
ataxia group, an optic atrophy group, a single case of cranial nerve 
nucleus in^mlvement, and the psychic disturbance group. Of the 
9 cases who have done well, 3 were from the painful group, 2 from 
the ataxic, 1 from the optic atrophy, the bulbar case, and 2 from 
the psycliic group. In the original spinal fluids the cell counts of 
these 9 cases ran from 25 cells to 327 per 1 cm. At the end of treat- 
ment the cells varied from 0 to 33 cm. and at the end of the ten- 
year period from 0. to 3. The Wassermann reaction, which was 
strongly positive in all the fluids at the start and which at the end 
of treatment was not completely negative, at the end of the ten- 
j^ear period was negative throughout. The globulin reaction fol- 
lowed a similar course. No colloidal-gold reaction was done on the 
original fluid because the test had not been de\dsed at that time, 
so that while in a few instances, subsequently, fluids from this 
series were tested by the Lange method, the observations are not 
sufficiently consistent to warrant a comparative report. It ma}'' be 
said, however, that in the ten-year spinal fluids the gold reaction 
shoAVS a very slight change of the luetic type in all the fluids exam- 
ined. The blood Wassermann reaction Avas strongly positive in the 
original test, incompletely eliminated at the end of treatment, but 
at the end of ten years Avas negative in eA^ery one. ObAuously, then, 
there has been during these intervening years a continued improve- 
ment, not only in the physical well-being and relief from pain and 
specific disability, but also an almost complete clearing up of the 
disturbed formulae. 

Before entering upon a discussion of the inferences to be drawn 
from these results, it would seem desirable to consider for a moment 
the other group of 20 cases which have been treated in precisely 
the same way and during almost as long a period. Of these 6 or 
30 per cent have disappeared, 2 or 10 per cent are dead, 7 or 35 
per cent are well and active, 5 or 25 per cent are worse. Of these 
last 3 turned paretic during or after months of treatment; 1 Avas 
already a fully developed paretic when treatment Avas begun and 1 
was an extremely painful ataxic who after a long period of ameliora- 
tion went steadily and rapidly down hill. Thus it appears that the , 
number of those Avho are able to be comfortable and work actiA^ely 
is practically the same in each group. But in this last group there 
are certain striking individual cases which are so important for the 
purpose of rotmding out my conception of the therapeutics of this 
disease that it is necessary to give brief histories of them. Tluee of 
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them represent failures; 1 a questionable or perhaps accidental 
success. 


Case I.-W. T. C., male, telegrapher, aged fifty-two years, com- 
plained chiefly of loss of vision. In November, 1916, the patient 
could see enough to work but his visual fields were very much con- 
tracted. There were absolutely no other symptoms or signs. His 
spinal fluid formula at that time showed 6 cells, globulin 1 plus, 
Wassermann reaction positive in 0.1 cc, gold-chloride reaction 
5555554210. The patient received 15 intravenous injections and 
10 intraspinous up to February, 1918. His eyes held their own 
during this period. He then went without treatment, apparently 
perfectly well until the summer of 1922, when without warning 
he suddenly developed active paresis. His spinal fluid showed 
precisely the same formula as it had in November, 1916. This case 
is particularly striking because of the absence of any mental or 
bodily symptoms or signs save the localized optic atrophy. 

Case IL— W. C. C., lawyer, aged forty-six years, complained 
chiefly of numbness over the buttocks, through the crotch, and down 
the backs of the thighs. The spinal fluid formula was: 41 cells, 
globulin 4-l-> Wassermann reaction 44- in 0.3 cc. Treatment 
was begun in February, 1915. At the end of the first year, the 
patient had received 29 intravenous injections of salvarsan and 14 
intraspinous injections of serum, as well as a considerable number 
of injections of mercury. The spinal fluid formula at this period 
showed 3 cells, globulin Ifl-, Wassermann reaction 3-}- in 1 cc. 
Gold chloride 111332000. The subjective symptoms were prac- 
tically gone, patient felt and seemed perfectly well. During the 
next nine months, however, he received 2 more intraspinal treat- 
ments and in October, 1917, the fluid had relapsed, showing 45 
cells, Wassermann positive in 0.4 cc; gold reaction 22342100. The 
patient was then given 4 intravenous treatments and 10 intraspinous, 
after which the spinal fluid showed a gold curve of 5554421000. 
Nevertheless he remained well all through the summer of 1918. 
In January, 1919, he was still free from clinical symptoms but the 
spinal fluid showed 30 cells, globulin 34-, Wassermann reaction 
positive in 0.4 cc and a Lange test of 5555443210. He received 3 
intravenous and 4 intraspinous injections which was followed by a 
general improvement in health throughout the year. Beginning in 
February, 1920, he received 5 intravenous treatments each followed 
by a spinal puncture but no injection of serum. At the end of this 
course the spinal fluid still showed 33 cells, 3 plus globulin, a com- 
plete fixation in 0.4 cc and a gold ciuve of 5555554211, Shortly 
after this spinal fluid formula appeared, the patient expressed great 
worry lest he lose his mind. He was reassured with the statement 
that people who were in fear of losing their minds rarely did so and 
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at all events never themselves recognized the moment of mental 
change. He expressed particular worrj^ over the fact that he could 
not sleep and tliat the loss of sleep was pulling him down. Two 
weeks later he said to me with just a suggestion of exaggeration in 
his tone, “Well, now I am perfectly all right; I am not sleeping at 
all, but I am so well that it does not make any difference. I feel 
splendidly.^’ The subtle change had taken place. The euphoria 
of dinical paresis had begun. The point of particular interest about 
this case is the steady advance of the disease in the face of prolonged 
and vigorous treatment. 

Case ni.~M. B,, jeweler, aged tliirty-two years, complained 
only of incessant lieadache. 

In May, 1914, tlie patient is reported to have had a cell count 
in tlie spinal fluid of 500, but the first fluid in this series of observa- 
tions showed 11 cells, globulin 2-f, and Wassermann reaction 3+ 
in 0.3 cc. No gold reaction was done at that time. Tlie patient 
Avas given 21 intravenous and 14 intraspinous injections ndth some 
temporary'’ relief from tlie headaches. Another series of IS intra- 
venous and 10 intraspinous produced a A^ery considerable relief 
from the headaclies and the last spinal fluid showed 13 cells, nega- 
tive Wassermann reaction, but a gold-chloride curve of 223321000, 
Again after a short period his headaches began again. Two years 
later he became paretic. 

These 3 cases illustrate the interesting condition in which indi- 
viduals complain of a single rather isolated symptom. Except for 
this one disability, they had no other somatic or psychic indication 
of the disease. Tliey all showed spinal fluid and serum changes. 
In the face of the most intensive and prolonged treatment all three 
turned paretic. 

Case IV.— G. A., aged forty-one years, a business manager, 
came for advice because lie was worried Jest he develop locomotor 
ataxia having been treated for syphilis many years ago. There are 
no physical signs indicative of central nervous disease, the patient 
has a perfectly clear and well poised psyche, and has no symptoms. 
The blood Wassermann reaction Avas 4 +] spinal fluid cells, 105; 
globulin, 3-1- ; Wassermann, 4-1- in 0.4 cc; gold reaction, 553421000. 
During the last tAvo months of 1916 and for the first six months of 
1917 the patient received mercury injections, sah'^arsan injections 
and a few intraspinous injections. At the end of this period his 
cell count was 7 cells, Wassermann Avas positive in 0.4 cc, and the 
gold curve was 5334421000. The patient then appeared to be as 
well as ever and did not return for any treatment until 1922 Avhen 
he came back in response to a follow-up letter. He appeared to be 
in perfect health in eA^ery respect wiA the possible exception of 
getting tired more easily than in the past. There were no physical 
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signs indicating central nervous disease. The spinal fluid showed 
102 cells, positive globulin, Wassermann in 0.4 cc, and Lange curve 
123444210. The patient was immediately put on a course of treat- 
ment and during the past eleven months has had 30 intravenous 
injections and 13 intraspinal. His spinal fluid today shows 1 cell, 
negative globulin, Wassermann incomplete fixation in 2 cc and 
Lange gold curve 1112332100, The patient is still without symp- 
toms. 

Here then is an individual who presented eight years ago the 
interesting paradox of complete freedom from any signs or symp- 
toms of central nervous system disturbance in the presence of a 
fully developed paretic formula in the spinal fluid and blood. Under 
treatment the spinal fluid formula was very definitely modified 
toward the normal, but without any apparent effect upon the 
patient’s general health which remained as good as it had been 
before. Then, after a period of four years without treatment and 
while feeling practically well, the patient returned with a fairly 
active syphilitic meningitis spinal fluid formula. If it had not been 
for the follow-up letter, this patient would undoubtedly have gone 
on indefinitely without consulting a doctor. In view of this finding, 
it is interesting to speculate as to what has become of the 9 dis- 
appeared cases in the first group and the 6 disappeared cases of the 
second group. One cannot escape the thought that some of these 
individuals likewise may have developed a rapidly advancing 
paresis or syphilitic meningitis at the end of a two- or three-year 
period of apparently good health. 

Now, if we consider all this material together two fundamental 
facts appear. One is, the difference in the severity of the disease 
expressed usually in terms of disproportion or lack of relationship 
between clinical symptoms and serological changes. The other is 
the different manner in which various individuals respond to treat- 
ment. If salvarsan and salvarsanated serum are specifics they 
should cure every time, unless there be another factor involved. 
'Hie obvious inference from these observations is that the factor 
which determines the differences in intensity of the disease and the 
differences in response to therapy is one and the same, namely, the 
variable factor of individual constitution. Hiere is undoubtedly 
still a third but minor influence present and that is the period in the 
disease at which the case appears for treatment. Obviously, then, 
the ideal therapeutic combination for the treatment of cerebrospinal 
sj^ihilis is that of a specific spirocheticide and a specific resistance 
elevator. So much has been written about the specific spirocheti- 
cides that it would seem unnecessary to discuss them again at this 
time, but it may be worth while to consider for a few moments the 
possibilities that exist for raising to a higher level the specific resist- 
ance of the individual. 

There are many observations recorded by clinicians of every age 
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concerning the relationship of certain tjqies of mankind to certain 
diseases, Nacke® pointed out some sixty or seventy years ago iiiat 
individuals who developed locomotor ataxia belonged to what he 
called the hoch wuchs/’ asthentic type, whereas the paretic was 
a “breit wuchs” or thick set, broad-faced individual. In 1917 I 
reported a series of cases of cerebrospinal syphilitics studied from 
the standpoint of their body conformation and found the same 
situation as that described by Nacke. Such observations as these 
lend support to the conception of specific resistance-lacks. Tliese 
specific resistance-lacks must undoubtedly depend upon characters 
in tlie individual constitution. Without entering at this time upon 
a discussion as to the mechanism which determines the constitu- 
tional difl’erences in human beings, we may properly recognize the 
fact that attempts have been made throughout the history of 
medicine to correct these inadequacies of resistance, Tlie simplest 
example of this sort of therapeutics is the fresh air, overfeeding 
and rest treatment of tuberculosis. But there have been other, 
much less obvious, and indeed totally unexplained phenomena of 
resistance elevation, often as a result of the most unexpected influ- 
ence. Perhaps one of the most spectacular of these was the effect 
of erysipelas and the bacillus prodigiosus in raising the resistance in 
certain forms of sarcoma as pointed out by Coley,^ The recent 
much talked of cure of paresis by inoculation with living malaria 
germs may very well be another example of this sort. The new 
pentavalent arsenical “tryparsamide,” which was employed so 
successfully by Louise Pearce® in African sleeping sickness, in all 
probability, influences the disease beneficially through its effect 
on the constitution of the individual. 

To anyone who has had the opportunity of observing the extra- 
ordinary change in general health and indeed of the entire person- 
ality which occurred in the cases of the first group of this series, 
it must become apparent that the change in the individual goes far 
beyond the simple return to a symptom-free state due to the destruc- 
tion of the spirochete. 

Conclusion. The Swift-Ellis method of treatment undoubtedly 
is very effective in a certain type of case, representing, according 
to tliis small but Varied series, about 36 per cent of all cases of cere- 
brospinal, or central nervous sjqihilis. 

Successful results of the treatment of cerebrospinal sjqihilis do 
not depend alone upon the spirocheticidal effect of salvarsan and 
mercury, there is undoubtedly some other factor developed in the 
course of the treatment, which successfully raises the resistance of 
the individual. Wien this resistance elevator fails to develop, no 
amount or intensity of treatment with salvarsan, serum and mercury 
can check the destructive advance of the disease. 

In view of the tendency to recrudescence, all apparently cured 
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cases should be instructed to report for physical examination and 
spinal fluid test every two years and possibly oftener. 
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VOLUME AND COMPOSITION OF THE BLOOD IN ADDISON’S 

DISEASE. 

By George E. Brown, M.D., 

AND 

Grace M. Roth, 

TECHNICAIj assistant, 

DIVISION OP MEDICINE, MATO CEINIC, ROCHESTER, MINN. 

Addison, in his original description of the constitutional and local 
effects of disease of the suprarenal capsules, called attention to the 
following characteristic features of this condition: “anemia, 
general languor and debility, remarkable feebleness of the heart’s 
action, irritability of the stomach and a peculiar change of color 
in the skin.” At the time these observations were made, quantita- 
tive methods for the estimation of the hemoglobin and erythrocytes 
were not available. The appearance of the skin and mucous mem- 
branes in many cases is such that a severe grade of anemia is often 
suggested, particularly in blond persons and in those with a mild 
degree of pigmentation, which gives the skin a light brownish 
sallow tint. In other cases, there is no suggestion of anemia because 
of the extreme degree of pigmentation, although the mucous mem- 
branes, by contrast, appear to be paler than normal. Since Addi- 
son’s complete description of this interesting condition appeared, 
numerous observations have been made, both from the clinical 
and laboratory standpoints. The question of the blood findings 
has been considered by a number of workers, with some diversity 
of opinion relative to the existence of anemia. The comparative 
rarity of this disease may explain this fact in some degree. 

Literature Relating to Composition o£ the Blood. Averbeck^ asserts 
that anemia is present with a reduction of the total blood volume, 
which masks the exact degree of anemia. BuhB holds that there 
is a quite uniform, sharp decrease of blood cells, while Tschirkoff^^ 
made interesting observations in 2 cases in which he noted a 
daily fluctuation in the whole amount of hemoglobin, as well 
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as the proportion of oxyhemoglobin to reduced hemoglobin, 
Neumannio observed 1 case in the acute stage of Addison’s 
disease in which low erythrocyte values (1,120,000 for each cubic 
millimeter) were obtained, Following clinical improvement, a 
progressive increase in erythrocytes was observed, Nothnageh^' “ 
believes that anemia is not a primary sjonptom of Addison’s disease. 
He found average normal hemoglobin and erythroc 5 i;e values in 
uncomplicated cases, HameP sap that in cases of Addison’s 
disease with anemia and morphologically normal blood, tuberculosis 
of the suprarenals is probably associated. If anemia is accompanied 
by morphologically disturbed blood, carcinoma of the adrenal 
should be suspected. Dock® found average normal blood values in 
4 cases, and concludes that anemia is not an essential feature of 
Addison’s disease. Osier” says that anemia is not common, the 
blood counts being normal in the majority of cases. Several 
observers have called attention to a high relative Ijunphocytosis 
in this condition, to which finding a prognostic value was assigned. 

On account of this diversity of opinion with regard to the incidence 
of anemia in Addison’s disease, and since a rather large number of 
cases had been observed in the Mayo Clinic during the last two 
years, it was considered advisable to study the blood findings in 
these cases. It seemed possible that many of the diverse quantita- 
tive data with regard to the blood, noted by different observers, 
might be explained on the basis of fluctuations in the blood volume; 
therefore, the percentage hemoglobin and erythrocjde counts were 
correlated with the blood-volume values obtained by a method of 
reasonable clinical accuracy. 

Seventeen cases of Addison’s disease, all tjqjical except one 
(Case XVII), were studied.* Three cases came to necropsy when 
definite lesions of the suprarenal glands were found. Case XVII 
presented features of unusual interest. The patient had syphilis, 
and, following arsphenamin injections, a group of symptoms devel- 
oped closely approaching that observed in true Addison’s disease: 
asthenia, low. blood-pressure, and definite pigmentation. The 
pigmentation was especially noticeable on the tongue and mucous 
membranes of the mouth. Following the Muirhead treatment, 
as outlined by Rowntree,” marked improvement followed, which 
has persisted for two years. The exact status of this case is not 
quite clear. We believe that disease of the suprarenals existed in 
which compensation was disturbed by the arsenical treatment. A 
syphilitic lesion of the suprarenal bodies was suspected.^ 

Terminology. There is no group of terms which designates the 
various states of blood volume and the different cell-plasma-volume 
ratios. To supply this need, the following terms have been sug- 
gested:® Normovolemia for normal blood volume, hypervolemia 

* The study of the blood in this series of cases, correlated closely with the data 
in a larger series reported from the Main Clinic.'® 
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for increased blood volume, and hypovolemia for decreased blood 
volume. To designate the different cell-plasma-volume ratios, 
the following qualifying terms may be used as prefixes.^ Simple 
for normal cell to plasma-volume ratio, polycythemic for increased 
cell to plasma-volume ratio, and oligocythemic for decreased cell 
to plasma-volume ratio. , 

Treatment. In 11 cases the full Muirhead treatment was used. 
In Cases VI, XV and XVI, in which a shock-like state was present, 
the treatment consisted of forced fluids, glucose and stimulants. 
There was a marked intolerance to the treatment with epinephrin 
in Case VI. 

Findings. The hemoglobin was 70 per cent by the standard 
Dare method, and 90 per cent or less by the Haldane-Palmer method, 
and the erythrocytes numbered 4,000,000 for each cubic millimeter 
or less in 6 cases (37 per cent. Table I). There was borderline 
anemia in 2 cases. The patient in Case IX, who had the most 
marked degree of anemia, died within three days. Four of the 6 
patients in whom the anemia was fairly definite died within a 
month. Except in Case IX the anemia, when present, was mild. 
There were no instances in which there was a high percentage of 
hemoglobin or high cell counts except in Case VI, during the shock 
period of acute suprarenal insufiiciency. Subsequent examination 
of the blood showed this to be transient and definitely associated 
with the shock condition. Considerable variations in hemoglobin 
and erythrocyte values, seemingly too great for errors of method, 
were observed in several cases for short periods. The repeated 
volume studies in several cases seem to show that the percentage 
hemoglobin variations may be related to shifts in- plasma and cell 
volumes. 

Volume and Hemoglobin of Erythrocytes. The volume index of 
Capps,® or volume of the red cells as compared with normal, and 
the saturation index of Haden,^ or relative amount of hemoglobin 
in the cell as compared with normal, were determined in 5 cases. 
The color index, average volume of the erythrocytes and hemo- 
globin content of individual cells is shown in Table II. The hemo- 
globin values are expressed in percentages according to Haldane’s 
and Haden’s normal standards, 13.8 and 15.6 gm. of hemoglobin 
for eaeh 100 cc of blood for both sexes, respectively. The normal 
color, volume and satmration indexes are 1. The normal volume 
of the average cell, according to Haden, is 9.2 X 10“^^ cc. The 
average normal hemoglobin content of the average cell in both 
sexes is 3.12 X 10“^^ gm. The actual percentage of hemoglobin in 
the average erythrocyte is 33.9. In this series of cases of Addison’s 
disease, the eolor index was less than 1 in 3 instances, the average 
being 0.9. The volume index was 1 or less in all cases. In Case III, 
a volume index of 0.78 with hemoglobin of 105 per cent was observed. 
In Case V a volume index of 0.82 was found with a percentage of 
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* Based on Haden’s normal hemoglobin standar( 
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hemoglobin of 82. The average volume index for the 5 cases was 
0.93. The saturation index- was less than 1 in Cases I and II, 
while the average for the group was 1.01. The average volume 
of the indi^ddual erythrocyte was decreased in Cases III and V, 
and the average Amlume for the group was 7.8 X 10“" cc. The 
average. content of hemoglobin in the cell was 2.8 X 10-“ gm. while 
the percentage of actual hemoglobin for each cell was 37. 

According to these calculations, the red cells in 5 eases of Addi-- 
son’s disease showed a decreased cell volume with an increased 
saturation index as compared with Haden’s values, and increased 
percentage of hemoglobin for each cell. In Cases III and V the 
relatively high percentage of hemoglobin with relatively low per- 
centage of cells by hematocrit can be explained by a small cell 
volume with high content of hemoglobin. 

Leukocytes. There were no striking variations in the number of 
leukoc;)i;es for each cubic millimeter of blood. Mild leukocjdosis 
was present in 5 eases,* in the remainder the counts were fairly 
normal. The average for the entire series was 9,040 for each centi- 
meter of blood. The differential formulas verify previous observa- 
tions on the presence of a relatively high bunphocytosis. In this 
series, the relative value of bmiphocji:es was increased in 11 cases or 
68 per cent, the average percentage value for the entire group being 
40.5. In no instances were low relative values found. The relative 
lymphocyte counts apparently had no prognostic value. The poly- 
morphonuclear cells were relatively decreased in every case, the 
average values for the series being 48 per cent. 

Blood and Plasma Volumes. Blood-volume changes in Addison’s 
disease have been suggested as a possible explanation for the absence 
of anemia. It is conceivable that an actual decrease in the circu- 
lating hemoglobin or er 3 ’throc;y'tes might be partially masked by a 
shrinkage in the total blood volume. Percentage hemoglobin 
values would not accurately reflect the true condition. With this 
point in mind, volume determinations were made by the dye method 
in a series of 9 cases in which the clinical diagnosis was Addison’s 
disease. According to body weight, the total circulating blood 
volume revealed normal relative values, normovolemia (Table III) 
in 8 cases. In 1 case (Case V) there was decreased relative blood 
volume, but it was still within the normal range. In Case 11, 
with average body weight, a high normal total blood’ voluine was 
found, with a normal cell-plasma-volume ratio by hematocrit. In 
Case XITI, during the period of suprarenal insufficiency there was 
a slightly increased total blood volume according to body weight, 
but a decreased cell-plasma volume ratio according to hematrocrit 
or oligocythemic hypervolemia. Determinations made eight months 
later during the period of improvement showed a simple normovo- 
lemia. I^Tien calculated on the basis of surface area, the relative 
volume values reveal practically the same degree of variation with 
regard to area as to weight in the entire series. 
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In Case IV, three determinations of the blood and plasma volume 
were made within an observation period of sixteen mouths. The 
first was made during a period of marked suprarenal insufficiency 
in whicli simple normovolemia existed. The percentage hemo- 
globin was 111. The second determination was made four months 
later, when definite clinical improvement had taken place. The 
total blood volume had increased 1100 cc (23 per cent), the plasma 
volume being increased 680 cc and the cell volume 400 cc. The- 
actual circulating hemoglobin* ** had increased 105 gm. (14 per 
cent), while the percentage hemoglobin was 103, a decrease of 7 per 
cent. Tlie increase in total blood volume explains this discrepancy. 
This would indicate a dilution phenomenon plus hemoglobin 
increase, in which the percentage of hemoglobin does not reflect 
actual hemoglobin increase because of augmentation of total 
volume. The third determination, nine months later, revealed a 
slight increase in total blood volume, 300 cc (5 per cent), which was 
practically all plasma volume. Study of this case would seem to 
indicate that, during the period of suprarenal insufficiency the 
volumes were decreased, with restoration of water and hemoglobin 
during the recovery period. The relation of blood volume to body 
weight was within the normal range in all three determinations, 
in spite of an increase in weight of 5 kg. 


TABLE NORMAL VALUES IN riFTY CASES^* 


Blood water, per cent 

Plasma water, per cent 

Cell water, per cent 

Blood volume, t total circulating, cc . 

For each kilogram of body weight, cc 
For each square meter of surface area 
Plasma volume, f total circulating, cc 

For each kilogram of body weight, cc 
For each square meter of surface area 
Cell volume in cc, total circulating 
Hematocrit cells, per cent 


Author. Determinations. 

Lichtenstern 

Williamson 900 

Haldane and Smith .... 12 

Haden§ 52 


Range. 

Average. 

79-S3 

81 

91-93 

92 

60-68 

64 

4930-7430 

6180 

72-lOOt 

86 

2550-4000 

3360 

2960-4160 

3610 

43-59 

53 

1420-2250 

2050 

1970-3310 

. 2550 

38-45 

40 

Hemoglobin, 

gm. for each 100 cc. 

Males. 

Females. 

14.14 

13.10 

16.60 

15.55 

13.80 

13.80 

15.65 

15.50 


* The total circulating hemoglobin is determined by the formula: 13.S 
(Haldane normal standard) hemoglobin times percentage hemoglobin times 
blood volume. 

**MaIes and females, 
t According to the dye method. 

iCalculated on an erythrocyte count of 5,000,000. , j ■ 

§ Total volume value as high as 105 cc for each kg. have been found m 
“normals.” This group needs further study. 


gm. 

total 


three 
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In Case XVII, oligocythemic hypervolemia was present in the 
first determination during the improvement period. The second 
determination was made sixteen months later while the patient was 
in relatively good clinical condition. During this interval with 
constant weight the total blood volume decrease was 1300 cc 
(20 per cent), 430 cc in plasma volume and 850 cc in cell volume. 
In spite of loss in cell volume, the percentage cells by hematocrit 
and the percentage hemoglobin had increased. 

In Cases V and Yl, the ratio of blood volume to body weight 
showed low normal values. In Case VI, with the patient recover- 
ing from shock, the hemoglobin decreased from 154 to 112 per cent 
within a period of six days. Unfortunately, volume determinations 
could not be made during the shock period. Six days later, the 
ratio of total blood volume to body weight was within the normal 
range. At this time the clinical condition was considerably im- 
proved. We believe that volume values would have been low in the 
acute period of suprarenal insufficieney. In Case XV, in which 
determinations were made within a period of eight weeks with no 
change in the clinical condition, practically identical volume values 
were found. The ratio of plasma volume to body weight was normal 
except in Cases IV and XVII, in which there were slight!}'" increased 
values in plasma volume. 

Concentration Data. The percentage blood water was increased 
in Cases I and V in which slight or moderate grades of anemia 
existed. In Cases XV and XVII, no definite anemia was present 
but the percentage blood water was somewhat high. In Case VI, 
a markedly low percentage of blood water was found. The first 
estimation was made while the patient was in profound shock with 
excessive vomiting and sweating, and with a systolic blood-pressure 
of 60. The hemoglobin and percentage of blood water revealed 
a state of marked dehydration. Six days later considerable clinical 
improvement had taken place. The hemoglobin had decreased 
27 per cent. Definite dehydration still existed, as shown by the 
low percentage of cell and blood water. The percentage cell water 
was extremely low in the latter period (Table V). 

The percentage plasma water was normal in all cases except Cases 
I, ly and 4^, in which mild hydremia was associated. In Case VI, 
during the shock period a low percentage of plasma water was 
present, which was restored to normal at the subsequent determina- 
tion during the improvement period. 

The percentage cell water showed considerable deviation from 
the accepted normal range (60 to 68 per cent) . The water content 
of cells was abnormally high in Cases I, VII and X^TI, while it was 
decreased in Cases III, IV and VI. 

Discussion. As determined by our stud}^ anemia is the exception 
rather than the rule in Addison’s disease, having occurred in only 
slight degree in 37 per cent of the cases of this series. In only 



TABLE V.-CONCENTRATION OF THE BLOOD .VND PLASJLV IN ADDISON’s DISEASE. 
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one instance was marked anemia found. Since death followed 
within a very short period in 4 cases in which it was present, anemia 
may have a certain prognostic value in this disease. Repeated 
determinations of hemoglobin and cells reveal shifts which are expli- 
cable on the basis of voluihe fluctuations. The color index was 1 
or less in every instance, averaging 0.9. The average hemoglobin 
by the Palmer method was 100 per cent in 12 cases, and by the Dare 
method 72 per cent for the entire series. The average cell-volume 
index was decreased and the average saturation index was normal 
in 5 cases, but Cases III -and V showed indices greater than I. 
The average individual cell volume was decreased. The average 
percentage of hemoglobin in the individual cell was increased, espe- 
cially in Cases III and V. 

The leukocytic formulas revealed a relatively high incidence of 
lymphocytes, averaging 40.5 per cent. The total number of leu- 
kocytes for each cubic millimeter of blood showed no characteristic 
values, varying from normal to moderate leukocytosis. 

The blood and plasma volumes were determined in a series of 
9 cases. The average blood volmne was 93 cc for each kilogram of 
body weight, and 3180 cc for each square meter of surface area. 
Normal volumes or normovolemias existed in every case except 1, 
in which a slightly increased total circulating volume with a decrease 
cell-plasma-volume ratio, oligocythemic hypervolemia, was found, 
which on later examination had returned to a normal relative value. 

The plasma volumes in relation to body weight and surface 
area revealed normal values, averaging 54 cc of plasma for each 
kilogram of body weight, and 1890 cc for each square meter of 
surface area. The ratio of cell to plasma volume was decreased in 
2 instances. Cases III and V having slightly decreased total 
blood volumes. In the other cases, the cell-plasma-volume ratios 
were normal. This is interesting in view of the anemia existing 
in Case I, as revealed by the percentage of hemoglobin and decreased 
percentage of cells by Hematocrit, and indicates the relatively slight 
anemia. It was observed in Cases III, XV and XVTI, with a 
definitely decreased percentage of cells by the hematocrit, that the 
percentage of hemoglobin was fairly normal. This would indicate 
that the erythrocytes were small, but had an increased content of 
hemoglobin. 

Repeated determinations of blood and plasma volume were made 
in 2 cases. The time between determinations varied from three 
months to one year, and estimations were made in the periods of 
acute insufficiencj'^ and recovery. Marked shifts in plasma and 
cell volumes were found. Although determinations have been 
insufficient to warrant absolute statements, it seems probable that 
during the period of acute insufficiency lowered volumes exist which 
gradually increase during the recovery cycle. The volume changes, 
while definite, were not suflHcjent to disturb the normal relation of 
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volume to body weight.* The fluctuations include both cell and 
plasma volumes, revealing dilution and contraction processes asso- 
ciated with variations in circulating hemoglobin. In certain cases 
of Addison^s disease under treatment, decompensation and compen- 
sation occur in stages. The former is associated with vomiting, 
diarrhea, sweating, and signs of excessive loss of fluids, resulting in 
a dehydrated state of the blood. In 1 case during the acute 
stage, the percentage hemoglobin readied 154, and dropped to 
112 six days later when the condition had improi’-ed. Fluctuations 
in plasma volume probably take place in minor degree during the 
course of the disease. The changes in circulating hemoglobin could 
be interpreted as efforts to maintain the norrrial cell-plasma-volume 
ratios. These large volume shifts suggest those observed following 
diuresis in edematous states. The role of epinephrin in maintaining 
capillary permeability might be the factor explaining the volume 
changes. 

The concentration values of the blood were definitely high in 
Case VI. This patient was extremely intolerant to epinephrin. 

• IVith the administration of epinephrin, the systolic pressure dropped 
to a shock level. There was marked sweating, with vomiting and 
diarrhea, and during this period the hemoglobin was high. Follow- 
ing treatment to restore the fluids, such as application of heat, 
gradual improvement occurred. Six days later, repeated examina- 
tions revealed considerable improvement in the percentage of water 
in the blood and the hemoblobin had decreased markedly. This 
condition is extremely interesting, and possibl}'^ represents a sudden 
alteration in capillary permeabilit,y associated with the administra- 
tion of epinephrin. Rowntree observed, in one instance, during 
the periods of acute epinephrin insufficiency, that small doses of 
epinephrin seemed to have no, or perhaps a deleterious effect, but 
when the full Muirhead treatment Avas used, there was a spectacular 
or marked beneficial response. 

Summary. Of 17 cases of Addison’s disease observed at the Mayo 
Clinic, definite anemia was present in only 1 (6 per cent). A mild 
or questionable anemia was found in 4 cases (23 per cent). In 3 of 5 
cases the cell-volume index Avas decreased, and in three the satura- 
tion index Avas increased, indicating small erythrocjdes with high 
hemoglobin content. A relatiA'-ely high lymphocytosis Avas present 
in the majority of cases. 

According to the dye method, normal circulating blood and plasma 
volumes, or simple normovolemias were found in all but 1 case. 
Decreased percentages of water and of blood and plasma wctc 
observed in 1 case during the period of acute suprarenal insuffi- 
ciency. Anemia, AiFen associated AAuth Addison s disease, is appar- 
ently not due to a dilution, or an increase in total blood volume, 
since large blood volumes did not exist in the presence of anemia. 

* Repeated blood and plasma-volume determinations by the dye method in, 
normals have had a remarkable constant relation to body weight. 
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Anemia was not masked by contraction of volume, since normo- 
volemia existed in all cases in which hemoglobin values were normal. 
Repeated volume determinations in 3 cases revealed in 2 marked 
fluctuation in cell and plasma volumes. The volume fluctuation 
masked only in a minor degree the percentage hemoglobin changes, 
since the normal cell-plasma-volume ratios -were closely maintained. 
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THE LEUKOCYTIC PICTURE IN CATARRHAL JAUNDICE 

(CHOLANGITIS). 
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/The wide divergence of opinion concerning the actual clinical 
picture and tlie underlying pathology of acute catarrhal cholangitis 
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doubtless explains the lack of unanimity with regard to its blood- 
picture. The extension of a catarrhal inflammation from the 
duodenum into the larger bile passages or an obstruction of these 
ducts by plugs^ of mucus are the commonly accepted explanations 
for this condition. However, the existence of an involvement of 
the finer bile radicals seems highly probable in view of the clinical 
course of certain cases of catarrhal jaundice, and, too, this process 
has been definitely proven in other cases coming to necropsy.^ 
Until the comprehensive studies of Jones and JMinot,^ no serious 
effort to establish a clinical entity in relation to acute catarrhal 
jaundice had been attempted. The characteristic clinical picture 
in the type of jaundice under discussion in this presentation com- 
monly succeeds an acute upper respiratory infection by from five 
to fourteen days. Prodromal symptoms of lassitude, anorexia and 
headache are experienced for several days before the febrile manifes- 
tations of the disorder. Tlie onset of the febrile reaction is accom- 
panied, as a rule, by rigor, nausea and vomiting with or without 
upper abdominal distress or acute epigastric pain. Constipation 
with tlie classical clay-colored stool is tlie rule. At times diarrhea 
may attend the early stages of this affection. Extreme discom- 
fort, restlessness, in part from the severe headache, and general 
malaise are remarked in the early febrile period. The temperature 
may range from 100° to 104° P. for three to five days before the 
appearance of skin pigmentation. Itching about the eyes may 
precede the visible jaundice which is first remarked in the sclerfe 
and the soft palate. The general cutaneous surface quickly becomes 
tinged to a greater or less extent and all secretions, such as urine, 
smegma, and so forth, are likewise stained with bile pigments. 
Itching may become intense. Bradycardia is practically a con- 
stant finding. An enlarged somewhat sensitive liver may be deter- 
mined very early in the febrile period. A majority of these cases 
show moderate splenic enlargement.^ 

The uncomplicated case of acute catarrhal jaundice responds 
promptly to simple dietetic and medical treatment. In mild cases 
the temperature falls to normal within three or four days; the sub- 
jective symptoms of gastric distress, nausea and vomiting usually 
subside with the fever; bile reappears in the stool in from six to ten 
days and the icterus simultaneously begins to fade. The complete 
disappearance of bile pigments from the urine usually antedates the 
loss of skin pigmentation by dkys or even weeks. Physical and 
mental depression are experienced for a considerable but variable 
period after the subsidence of acute symptoms. 

Since the leukocytic reaction forms an important element in the 
composite pictime of any infectious disease, it is interesting to 
examine the standard authorities with reference to this factor in 
catarrhal jaundice. No especial mention of this matter is found in 
the systems of medicine with the exception of Tice,^ who states that 



61 


LEUKOCYTIC PICTURE UST CATARRHAL JAUNDICE 


there is seldom an increase in the white blood corpuscles, though 
they may go up • to 10,000. Von Limbeck® remarks no leukocy- 
tosis in simple, uncomplicated catarrhal jaundice. Cabot® states 
that a constant leulcocytosis excludes uncomplicated catarrhal jaun- 
dice and points to malignancy or inflammation. Eighteen isolated 
numerical white cell counts are given, ranging from 4000 to 10,500. 
In this group ten counts are below 7500. Da Costal quotes figures 
for the white cell count of catarrhal jaundice varying frorn^ 3600 
to 26,000 with an average of 9361 in 40 cases. His cases without 
reference to the stage of the disease or the nature of the case are 


grouped thus; 

Leucocytes. 


Number 
of cases. 


20.000 to 30,000 4 

15.000 to 20,000 Q 

10.000 to 15,000 4 

5,000 to 10,000 29 

Below 5000 3 


Emerson® lists 27 cases, in 20 of which the leukocytes numbered 
10,000 or less; 3, 10,200 to 10,500 and 4 between 14,200 and 19,500. 
He remarked a rapid fall to normal after admission to hospital and 
quotes Bezan^on and Labbe to the effect that a leukopenia follows 
in some cases. 

A paucity of data on the numerical white cell count and an 
absence of a differential picture for catarrhal jaundice, therefore, 
existed until the above cited work of Jones and Minot.^ The 
results of their extensive observations in this direction may be 
summarized as follows : 


The white cell count is early increased, but rarely exceeds 10,000. 
This increase lasts but a few days and is succeeded by a leukopenia 
The lowest recorded count was 2000 and occurred in a very severe 
case. The leukocytes commonly fall below 4000 and the lowest 
level occurs a few days after the beginning subsidence of the jaun- 
dice. Return to normal is gradual, occupying a period varying from 
days to weeks. Leukocytosis is remarked only in complications. 

The differential picture shows an early normal distribution or 
slight increase in the polymorphonuclear neutrophiles succeeded 
by a sharp drop in these cells (loivest 31 per cent in 5200) coincident 
with the fall in total leukocytes. There is an accompanying rise 
(relative and absolute) in lymphocytes and large mononuclears. 
With certain variations, these tjqjes assume their highest level at 
the height of the jaundice. Fifty to 60 per cent were high points 
for the IjTuphocytes, while the large mononuclears frequently reach 
10 per cent. Eosinophiles and basophiles are usually within 
normal range. The eosinophiles, however, occasionally exceed 5 per 
cent of the total white cells. Especial attention is directed to the 
immaturity of the lymphocytes and the neutrophiles and to the 
appearance of A^acuolization in the several forms of white cells. 

VOL. 1G9, NO. 1. — ^JANTJAHV, 192.5 3 
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® study was begun two years ago and includes a series 

01 white counts, total and differential, on 38 cases of acute catarrhal 
among students in the University of Wisconsin 
Ail blood was taken at 9 a.m., and differential leukocjdic counts 
were made on 500 cells as a rule. Bunting’s figures® for the normal 
numerical and differential leukcoytic counts have served as a basis 
for comparison: 


cooo-sooo 

Neutrophiles 50.0-60.0 

Eosinophiles 0. 8-4.0 

Basophiles 0,4- 1.8 

Small and large lymphocytes .... 30.0-40.0 

Large mononuclears 0.6- 2.0 

Transitionals 6.0- 8.0 


Average. 

7500 

54.0 (3780) 
3.2 ( 240) 
0.8 ( 60) 

33.0 (2475) 
1.6 ( 120 ) 
7.4 ( 555) 


Bimting, in a later publication/® qualifies tliese figures by a state- 
ment that they maj^ depend in a measure on the prevalence of 
‘ low grade chronic non-disabling infections, particularly of the 
upper rppiratory tract which are particularly prevalent in the 
locality in which my counts were made.” This statement does not 
invalidate the use of his leukocytic formula as the norm for the 
community in which these studies were made. 


In the appended table (pp. 62-63) under the separate da.ys preced- 
ing and succeeding the onset of the jaundice have been tabulated 
the blood-pictures of the several cases. The wide fluctuations and 
paucity of figures in the individual groups do not admit of striking 
accurate averages. 


LEUKOCYTIC PICTURE IN CATARRHAL JAUNDICE. 


BEFORE ONSET OP JAUNDICE. 


Case 

White 

Neutro- 

philes. 

Eosino- 

philes. 

Baso- 

philes. 

Lymphocytes. 

Lympho- 

blasts. 

Large 

mono- 

nuclears. 

Transi- 

tionals. 

No. 

blood 
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No 
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24 

7.400 






TO 

URf r 
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34 

3,800 

78.8 
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1.4 

53 

0.4 
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12.2 
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160 
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35.5 

osni 

1.5 

47 
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Tot. 
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^ . 


1.5 

47 

6.5 

Eom 

34 

6,000 

70.4 

4224 

3.8 

228 

0.6 

36 

14.2 
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7.0 
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1.2 

72 

2.8 
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68.6 
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0.2 
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0.4 

51 
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62.0 
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. 
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33% 
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1.0 

82 

2.0 
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2.0 
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3.6 
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LEUKOCYTIC PICTURE IN CATARRHAL JAUNDICE. {Continued.) 
AFTER ONSET OF JAUNDICE. 


Case 

No. 


Neutro- 
. philes. 

blood 

cells. 

Per 

cent. 

1 

No. c 

1* 

14,000 



7 

8,000 



12 

6,600 

61.0 

4026 

20t 

17,200 



23 

6,800 

66.0 

4488 

26 

2,800 

57.5 

1610 

27 

6,200 



28 

5,000 

58.0 

2900 

29 

7,400 

57.5 

4255 

33 

10,000 

67.4 

6740 

35 

3,200 

50.2 

1606 

36 

2,400 

60.0 

1440 

37 

4.800 



43 

4,400 



Averag 

e,7,570 



2 

4,600 



3 

6,800 



4 

5,200 



10 

11,000 



14 

5,000 



19 

5,200 

64.0 

3328 

22 

8,400 



25 

4,800 



26 

4,600 

62.0 

2852 

27 

2,800 

29.5 

826 

36 

5,800 

54.2 

3144 

38 

4,000 



41 

7,200 

66.6 

4795 

43 

4,200 

50.2 

2108 
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e,5,6S5 



7 

8,600 



9 

5,400 



11 

7,000 



16 
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47.0 

4042 
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58.0 

4176 

18 

8,000 



25 
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53.0 
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27 

5,200 



35 

4,400 

42.8 
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36 

2,400 

60.0 
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37 

2,800 

45.6 

1277 
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;e,5,800 



36 

6,000 

63.8 

3828 

38 

4,600 

45.6 

2098 

44 

1,200 

46.6 

559 

36 

4,800 

48.0 

2304 

42 

8,000 



37 

5,200 

51.8 

2694 

36 

3,600 

53.0 

1908 

37 

6,400 

45.4 

2906 

15 

6,000 



36 

2,80( 

55.2 

1546 

42 

4,400 

44.0 
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36 

4,40C 

40.g 

i 1795 

37 

4,00C 

53.C 

12120 

10 

8,800 ! 59.C 

5192 

30 

3,200 1 47.( 

1523 

44 

3,800 1 45.{ 

1 1740 

30 

9,000 1 


30 

4,400 1 42.1 

1 1883 

44 

! 3,200 ! 5S.( 

1856 
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3.0 


0.4 

1.0 

3.2 


No.i 
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136 

56 

25 

37 

40 

32 

77 
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1.0 

0.5 

1.8 

0.8 

2.4 


2.0 

6.0 

4.0 
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3.2 
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1.4 

1.6 
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3.6 

3.8 
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4.0 
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0.2 

0.2 

0.8 


No. 
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46 

14 
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58 
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168 
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77 
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84 

74 

12 
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94 

72 
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88 

88 
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58 
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0.4 

23 

15.8 
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0.4 
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8.0 
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In Chart I the numerical leukocytic counts have been plotted to 
demonstrate better the distribution of these figures. It imme- 
diately becomes apparent that only a small minoritj'" of the counts 


GRAPH OF NUMERICAL WHITE COUNT5 - 

SHOWIfiG MlNlftAL Atlo AyUtlMAL(iy\ll.YlCL>HVES. 
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(14 ot 69-20.2 per cent) exceed the 'estnder 

Lther analysis of the total leukocytic counts m J 

Suds shows at the highest recorded level for each rndmdual case 

the followmg: 


Leukocytes. _ 1 

Over 15,000 . 4 

10,000 to 15,000 ■ . . 9 

7.500 to 10,000 ■ . . 17 

5,000 to 7,500 . . 7 

2.500 to 5,000 


The tendency to leukopenia g 

the contention of Jones ^ cLes showed a definite 

jaundice. Indeed, amajoritj'^ manifest jaundice but 

leukopenia not only at the very onset of the mamtest ]a 
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several days before its appearance. With the development of 
jaundice the reduction of the white corpuscles becomes pronounced. 
The lowest count, 1200, (Case 44) was recorded three days after rtie 
onset of jamidice. The period of leukocytic depression is variable 
and apparently in a measure dependent upon the severity of the 
underlying condition. A return to the normal leukoeytic level 
occupies from ten to fourteen days in the average case, and is com- 
monly preceded by a postfebrile reactive leukocytosis (Chart II). 

The differential leukocytic picture of catarrhal jaundice offers 
certain difficulties of translation unless the absolute counts be 
given due consideration. Confusion is bound to result from discus- 
sion of the relative or percentage changes in the various cells. A 
characteristic case has been charted Avith an analysis of the com- 
ponent cells (Chart II) . 

Beginning with the second day after the onset of jaundice this 
case has been followed for fifteen days. A depression of polymor- 
phonuclear neutrophiles (normal, 3780) is immediately noted, 
AAdiich continues for ten days. This fall in the neutrophilic count 
is relatively constant (see Table), notable examples being Case 
27 on the first day after the onset of the jaundice and Case 
44, three days after the onset. In the former the neutrophiles 
numbered only 826 (29.5 per cent of 2800), whereas a figure of 
559 (46.6 per cent of 1200) was established for these cells in the 
latter. High relative lymphocytic counts may lead to an erroneous 
conception of a replacement of the neutrophiles by these cells. 
However, it becomes apparent tliat this discrepancy results not 
from an actual increase in the lymphocytes (normal, 2475) but 
from a disproportionate reduction in tire neutrophiles (Table and 
Chart II). Indeed an absolute lymphocytosis is most unusual in 
spite of occasional relative changes as high as 58 per cent with the 
polymophonuclear neutrophiles at 29.5 per cent in a total white 
cell count of 2800 (Case 27, one day after the onset of jaundice). 
In Chart II tlie lymphocytes resume their normal absolute level 
simultaneously Avith the neutrophiles in spite of relative prepon- 
derance oA’’er the latter at seA^eral points in the earlier days of the 
disease. Unusual young forms of lymphocytes and the common 
appearance of lymphoblasts bespeak a definite stimulation of the 
lymphoid centers. Furthermore, there is, commonly, an absolute 
increase in the large mononuclear cells (normal, 120), tlie highest 
leA^el being recorded in Case 36 on the first day after the onset of 
tlie jaundice (15.8 per cent of 5800 — 896). Tlie transitional cells 
are practically ahvays beloAA’’ the normal absolute leA'^el (555). Tlie 
eosinophiles (normal, 240) and basophiles (normal, 60) partake of 
the general decrease in polymorphonuclear forms Avith certain 
AA-ell-defined exceptions in the case of tlie first named. In Case 6 on 
the second day prior to jaundice (5.8 per cent of 12,800 — 742) 
and m Case 17 two days after tlie onset of jaundice (6 per cent of 
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7200 — 432), increases in both the relative and absolute figures for 
the eosinophiles were determined. 

Discussion. The leukocj'tic picture in a series of 38 cases of 
catarrhal cholangitis is presented. Notable among the findings in 
this relation are the leukopenia, the absolute decrease in all of the 
component white blood corpuscles except the large mononuclear 
cells and the appearance of unusual lymphocytic forms, especially 
the lymphoblast. Preliminary studies indicate that_ the fall in 
polymorphonuclear neutrophiles results from inhibition rather 
than paralysis of the leukogenetic function. The suggestion of a 
continued hemoclastic shock in explanation of the observed leuko- 
penia in the presence of a known hepatic lesion has not been fruitful. 

Summary. 1. Leukopenia is an almost constant blood finding 
in uncomplicated catarrhal cholangitis. In a certain percentage of 
eases it may preeede the appearance of the jaundice. In cases 
followed long enough a definite postfebrile, reaetive leukocytosis 
is remarked. 

2. The polymorphonuclear neutrophiles suffer more than any 
otlier white-blood element in tiie primary depression. 

3. This disproportionate decrease of the neutrophiles leads to a 
relative lymphocytosis, but the actual number of these elements is 
deereased as a rule.* 

4. The large mononuclear cells alone appear to be constantly 
increased in catarrhal jaundice. 

5. In moderate eases a return to the normal numerical and differ- 
ential counts occurs within two weeks. 

From a practical standpoint these data should serve as important 
diagnostic criteria. Progno^s in catarrhal jaundice may be guided 
by tlie degree of the leukopenia and the trend of the leukocytic 
curve. As has been intimated, the degree of leukoeytic depression 
is frequently in direct ratio to the severity of the underlying condi- 
tion. Furtliermore, the lowering of resistance incident to a decrease 
in the leukoeytes in catarrhal cliolangitis must impress the practi- 
tioner with the necessity for the protection of such individuals from 
exposure to infectious disease, until a normal leukoeytic level has 
been reestablished. 

* Jones and Minot’s conclusions of an early primary leukocytosis, transient in 
nature and minor in degree, and of an almost constant absolute lymphocytosis “in 
spite of the leukopenia” which superv'enes, are in disagreement with these findings. 
In justice to these workers it should be stated that a critical review of their data 
shows a leukopenia in a majority of cases from the onset and, too, the instances 
of absolute lymphocytosis are the exception rather than the rule. Such instances 
apparently occur more commonly than have been remarked in the present study 
but far less frequently than the conclusions of Jones and Minot would infer. In 
a word a definite but inconstant tendency in this direction is noted throughout 
the course of a small minority of their cases, and more especially in the presence 
of a leukocytosis. 

If these two points of difference be reconciled, it will become apparent that 
the present studies closely corrolxirate the work of Jones and Minot. 
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THE INFLUENCE OF EMOTIONAL REACTIONS ON BASAL 

METABOLISM.^ 

By Lloyd H. Ziegler, A.M., M.D., 

riuiM's I'SYCHiATnrc cunic, John’s hopktks hospital, 

AND ^ 

B, S, Levine, Pji.D., 

director of clinical LABORj^TORY, U. S. VETERAN.S hospital no. 37, WAUKESHA, 

WISCONSIN. 

This study was prompted liy the observation that basal metab- 
olism readings of psyclioneurotic individuals witlioiit goiter, no 
matter how careful the technic, are sometimes high.^ In an attempt 
to learn something of this problem methods were used to determine 
the effect of emotions on basal metabolism. Patients were selected 
who were Icnown to have aspects to their past history which were 
emotion producing. None of them had a goiter. 

A patient was placed on the bed after the usual jireliminary prep- 
aration for a basal metabolic rate which was determined by the 
Tissot-Haldane method. Other points in the technic were carried 
out as described by one of us.- Three basal metabolic tests were 
made which were identical except that during the second the 
patient was asked to keep quiet as before, but to think about some- 
thing (the thing was suggested to the patient) which from his 
history would seem to induce emotions. The patient was under 
careful observation all of the time during the second test, for objec- 
tive signs of emotional re.sponses. Notes were taken. Before each 
test the patient was urged to be as quiet as possible. After 
all of the tests had been made the patient was interviewed to ascer- 
tain what his subjective feelings had been. It will be observed 
that by this procedure the test in which the patient was expected 

* Published with permission of the Surgeon-General, U. S. P. H. S., and Director 
of the U. S. Veterans Bureau. 
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to have emotional responses "was sandwiched, so to speak, between 
two control tests. 

Two case histories, at this point, with. the. actual data oi the 
tests, will serve to show more exactly the procedure of the study. 

Case Reports. Case I.-C. B. F., aged thirty-four years, single, 
farmer, college graduate, complained of being torn up by the slight- 
est excitement; he said his heart would beat rapidly and he would 
become short of breath, and had difficulty in talking at these times. 
He comes of a family in which a paternal uncle developed mental 
changes after an injury to the head; another paternal uncle lived 
a hermit’s life after domestic trouble; a maternal uncle was insane; 
a maternal aunt was nervous; and one sister of the patient developed 
a kind of paralysis of the legs and was in bed weeks following a 
minor excitement, from which she recovered. The patient had 
always been reserved and retiring and was occasionally depressed. 
His early life was uneventful from the standpoint of disease or 
circumstance until he had reached high school when he was troubled 
with his eyes, was restless, and had a slight speech _ defect. He 
slept poorly and said he always had a feeling that something was 
going to happen. He was fitted with glasses and the symptoms were 
less bothersome. In college the speech defect returned but he 
struggled with his “weakness” by taking a course in public speaking. 
He had a good occupational record. 

In 1918, the patient was drafted into the United States army 
and soon became markedly upset by the restrictions and discipline 
of the army. On the way overseas he. met with some unpleasant 
experiences in the influenza epidemic, and contracted the disease 
himself, from which he recovered slowly because of insomnia, weak- 
ness and rapid heart. Thereafter, he had some difficulty in speak- 
ing to some officers who were rather rough to him, and a marked 
degree of “self consciousness” with a violent distaste for army life 
developed, which upon his return home caused him to seclude 
himself assiduously. 

The only positive physical findings on admission to the hospital 
were some mild dental caries, blood-pressure 102-70, and bilateral 
pes planus. 

From the behavioristic standpoint he showed a tendency to be 
alone and become agitated and markedly restless. Whenever 
army life, and his own army experience in particular, was mentioned, 
he showed much disgust. 

The data of the test are given in Protocol I. 

Protocol I. C'. B. F.— Anxiety Hysteria. September 5, 1922, 
9.30 to 10.30 A.M. . > 

Sthmilm Remarks for^ Test B. Remain quiet as before and think 
o\er in the next ten minutes your army experiences, especially the 
more disagreeable ones. 
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Objective Observations during Test B: 

10.00^ Test began (stopcock opened). (Began to detail 
stimulus remarks). 

10.0.3 Face flushed; quiet; eyes closed. 

10.04 Breathing becomes heavier; quiet. 

10.041 Takes occasiona,! larger breath; quiet. 

10.05 Breathing irregular in rhythm; otherwise quiet. 

10.07 . Slight fine tremor in respiratory movements as if large 

movements would break up into many smaller ones. 

10.081 ^^fllole upper half of body shows definite fine tremors; 
face slightl}’- flushed. 

10.09 Fine tremors of upper half of body continue. Presents 

slight facial contortions or grimaces; eyes shut; face 
flushed. 

10.10 Fine tremors, more marked in upper half of body; 

smiles; face continues flushed. 

10.101 Stopcock closed. 

Subjective Reactions during Test B. Felt confined by the local 
discomfort of having nose pinched. Did not think he would get 
worked up like he did. Was disgusted and somewhat angered to 
think he wmuld react as much as he did. Said he had a real emo- 
tional disturbance in which he could feel his heart beat more rapidly, 
with a dull sensation in the region of the heart. 

Metoholic Readings: 

B. :M. R. (first B. M. R. (cmo- B. M. R. (senond 

control) A tional response) B, control) C 

+9.G2 +28.9 +13.9 

Case II.— S. J., aged thirty-two years, married, booldceeper, 
complained of headaches with pain in back of head on stooping, 
restlessness, insomnia, fear of insanity, and with an impulse to 
scream when in public places. He comes of a family free from 
nervous and mental diseases. Aside from being a quiet and uncom- 
municative youth, there Avas nothing unusual in his early history. 
He was an average student in school, having reached the seventh 
grade -when he quit to go to work. He worked quite regularly until 
enlisting in 1917. Soon thereafter he was detailed to be a male 
nurse in the Medical Department in a camp in the United States. 
Once was ill after being struck by an automobile, after which his 
headaches and dizziness began. Soon thereafter, while on night 
duty, he was accused of being asleep, was severely reprimanded, 
reduced in rank, and placed in the guardhouse for thirty (lays. 
Certain other grave punishments were held before him as possibili- 
ties.' He was very much Avorried by the affair and felt differently 
thereafter. 

Physical findings revealed a few dry rales over the right apex 
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posteriorly, clubbing of all fingers and toes, fine tremors of extended 
fingers, bilateral bj^eropia, and dental caries and gingivitis. 

He showed on admission to the hospital considerable anxiety 
and restlessness, especially when talking over the painful incidents 
of his army life, and on a few occasions tears came into his eyes. 
He was somewhat suspicious, but had no definite delusions, ideas 
of influence, ideas of reference, or hallucinations. Protocol II 
gives the data of the laboratory tests and observations. 

Protocol II. S. J. Anxiety Neurosis. September 21, 1922. 
9.00 to 10.00 A. M. 

Stimulus Remarks for Test B. Be quiet as before and in the next 
ten minutes think over your army experiences, especially the 
unpleasant ones. 

9.39 Stopcock opened. (Began to detail stimulus remarks.) 

9.40 Quiet; normal. 

9.41 Face pinker. 

9.42 Face pink. Breathing increased in amplitude and rate. 

Bats eyes frequently. 

9.43 Breathing heavily. 

9.44 Heavy breathing. 

9.45 Slight tremor of upper extremities; tears appear at eyes 

and run down over cheek; face red; apparent sup- 
pressed crying. 

9.46 Breathing irregular. 

Subjective Reactions. Patient stated that the remarks made him 
markedly blue and depressed for the time being. Said his emotions 
were intense and were most intense about the middle of the test. 
Metabolic Readings: 

B. M. R. (first- B. M. R. (emo- B, M, R. (second 

control) A tionnl response) B control) C 

- 2.8 + 40.0 +.8 

It has been known that emotions affect the metabolism readings 
and are to be avoided, where possible, in arriving at conclusions for 
diagnostic purposes. In this study the variations in heat produc- 
tion induced by thinking of certain things, usually of an undesirable 
nature, were interesting for -several reasons. Table I gives the 
data for 14 psychiatric patients with various diagnoses. One 
patient was given the test twice. 

To the casual observer the majority of these patients would have 
been considered during the test as lying still on the bed. It was 
recorded in the case of 4 that there was restlessness, which was small 
in 3 cases. The most constant objective reactions observed were 
small changes in amplitude and rate of respiration, very fine tremors, 
and changes in the color of the face from normal to a flushed face, 
as in blusliing, with irregular variations throughout the second test! 
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TABLE I, 



Metabolism. 1 

Diagnosis. 





ra 

ra 

C. 

S. J. (anxiety nou 
rosis) 

;- -2.8 

+40.0 

+0.8 

C. B. F. (anxietj- 

-1-9.G 

+28.9 

+13.9 

h.S’Stcria) 


■ 

J. H. (anxiety 

-f7.0 

-8.0 

+3.5 

hysteria) 



J. H. (retest with 

1 -1.3 

-5.C 

-3.5 ‘ 

new stimulus 
remarks) 




C. E. R.* (anxiety 

-f-12.4 

+14.0 

-H.3 : 

hysteria) 



P. 0. C. (anxiety 

+7.8 

+23.0 

-f-i.G : 

hysteria) 



B. L-t (anxiety 

-2.5 

+17.2 

+14.9 ' 

hysteria) 


S. E. (hysteria) ; 

I 


+31.9 

+13.2 1 

S. H.t (hysteria) 

1 +6.5 

+21.0 

+13.1 I 

S. R. (hysteria) 

+5.8 

+13.9 

+12.2 S 

y. H.§ (neuras- 

-H).2 

+8.6 

-5.0 I 

thenic type) 

S. W. (neuras- 

-I.l 

+22.0 

+8.7 > 

thenic tjpe) 




S. B. F.** (neuras- 

+8.8 

+24.6 

+9.2 F 

thenic Dpe) 



R. C. J. (constitu- 
tional psycho- 
pathy with de- 
pressive and 

anxiety features 

+3.0 

+15.2 

+8.6 Si 

+50.9 R 

L. N. (constitu- 

+20.5 

-1.3 

tional psycho- 
pathy with 

schizophrenic 
features 





Feelings dur- 
ing test B, 
subjective. 


Detailed objective 
observation during 
test B. 


Summary of 
objective 
observations. 


Depre.ssed 


Flushing of face; ehange 
in respiratory rate and 
amplitude; few tremors 
in upper part of body; 
tears in eyes. 

Disgust; anger ( Flushed face; change in 
respiratory rate and 
amplitude; fine tremors 
, in upper part of body 
de- j Flushed face, change in 
! breathing amplitude 
j and rate; breathing 
; with lungs full; occa- 
sional small twitch 
Same as above; ho trem- 
ors; alert 


Slightly 

pressed 


'‘Pecved;”more 
feeling than 
on previous 
test. 


1o emotional 
reactions 


cited 


local nasal 
discomfort 


Excited 


pressed 


None 

None 


Coughed few times, rest- 
less, occasionally mov- 
ing arm or leg or head 
about slightly 
Flushed facc;_ possibly 
some change in breath- 
ing amplitude 
Slight tremors of neck 
and shoulders; face not 
I changed 

emotions;| Bcstlcss, moves legs, 
arms, and head about; 
small tremors about 
face and neck; breathes 
irregularly 

Face pink to red; tremors 
of face and neck; trem- 
ors increased to end of 
test; breathing irregu- 
lar 

Changes in color of face; 
possibly .amplitude of 
breathing slightly in- 
creased 

Face pink; slightest rest- 
lessness for short time 
Face pink; probable 
slight increase in ampli- 
tude of respiration 
Pace pinker at times 


do- 


_ iment in 
which heart 
felt acceler- 
ated and 

breathing 
came harder 
ghtly ex- 

ited 


mgs 


Very slight 
reaction. 


Very slight 
reaction. 


Nothing un- 
usual. 


Nothing un- 
usual. 


Slightly rest- 
less. 


Nothing un- 
usual. 

Very slight 
reaction. 

Slightly rest- 
less. 


Restless. 


Nothing 

usual. 


Nothing 

usual. 

Nothing 

usual. 


Slight tremor of upper 
part of body; shallow, 
frequent respirations; 
some squirming 

Grimaees of face; respira- 
tion deep and slow; eyes 
opened and closed; face 
pink; tried to speak a 
few words 


Nothing un- 
usual. 


Very slight 
reaction. 


Restless. 


* Felt more fatigued than usual at the end of the day on which test was made, 
t The test initiated an excitement which he could feel all day. 

J Reacted by marked tics and muscle spasms for twelve hours after the test. 

§ More study of Y. H. revealed fact that stimulus remarks used were not "his chief 
preoccupation.” 

** Said he was always so fatigued that emotions were shorWived. 

N OTE- — ^There seems to be little correlation between the change in metabolism and 
the objective manifestations of emotions. 
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Subjectively, the reactions varied; 3 said they felt depressed; 1 
reacted by a combination of anger and disgust; 1 reacted by being 
“peeved” and 1 by revulsive feelings; 5 said they were more or less 
excited; 4 had no feelings whatsoever. On J. H. two tests were 
performed with different stimulus remarks and the emotional 
responses differed with a reduction in the metabolic rate in either 
tesk 

Chart I presents in graphic form the metabolism readings for the 
group and shows rather strikingly the tendency for the rates to 
increase in the majority of cases. There are indications, however, 
that emotions affect metabolism in opposite ways and this suggests 
the possibility of two distinct types of people. 

The preliminary nature of this study is evident from the few 
cases studied but nevertheless Table I presents some interesting 
facts corroborated by clinical observation. One of the most striking 
facts is the failure of some patients to recognize any emotion though 
readings clearly indicated a rise of metabolism. This offers one 
hopeful explanation for the insidious way in which neurasthenic 
individuals may dissipate their energy. Another important fact 
is the change in metabolism in a few cases without objective evi- 
dences except small vasoniotor phenomena, very fine tremors, and 
slight changes in respiratory rate and amplitude. These give clues 
for the detailed study of the elusive emotional states. Two patients, 
P. 0. C. and S. W., had no subjective feelings and very slight objective 
behavior changes. Except for the change in metabolism, practically 
nothing would have been known of the de-energizing tendency of 
the stimulus remarks about which these patients were preoccupied 
almost continually. By comparative studies^ it was shown that 
some of the patients’ emotional reactions, in terms of energy 
expended, were equivalent to that of an ordinary hospital ward 
. patient, or from one-third to one-half of the energy necessary for 
the same patient to do the work of a merchant tailor. 

No characteristics peculiar to the different neurotic tjqies was 
ascertainable with such a small number. The study bears out 
what most clinicians have long observed, viz., that the mere fact 
of a patient lying quietly in bed, is no assurance of a state of rest. 
The pharmacodjmamic importance of certain ideas and imagina- 
tions, obsessive thoughts, painful reminiscences and complex mate- 
rial, is at once apparent. It must be evident that unless something 
is Imown about the life problems of a , patient' and their effect on 
him, mistakes of diagnosis may easily follow from too much depen- 
dence on basal metabolic determinations. This is all the more true 
in a region such as the Great Lakes district where a rather high 
per cent of all people have goitdr. The energy governing mechan- 
ism of subtle emotional reactions should stimulate study of such a 
disease entity as exophthalmic goiter, the etiology of which seems 
definitely disputed, to determine vdiat components of it may be 
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Chakt I. 
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actually due to the secretion of the thyroid and what may be due 
to a lowered threshold for emotional reactivity. 

Summary. 1. Basal metabolism above normal in some psycho- 
neurotic individuals without goiter prompted an inquiry into the 
mechanism of the deviations. 

2. Psychoneurotics without goiter usually respond \yhen thinking 
about an emotion-producing aspect of their past history, by an 
increased metabolic rate. 

3. Most frequent objective responses to emotion-producing stim- 
uli were small changes in color, of skin, slight change in rate and 
amplitude of respiration, and very fine tremors. 

4. Some patients who showed increase in metabolism and prac- 
tically no objective reactions, were not aware of any emotions 
whatsoever. 

5. The pharmacod 5 mamic influence of unpleasant memories, 
ideas, and worries is a subject worthy of much investigation in 
order to understand the phenomena of disease and discomfort, and 
the conservation of human energy. 

6. Lying apparently still in bed is not to be taken as a criterion 
of rest. 

7. Exophthalmic goiter with disputed etiology should be studied 
to see what components are due to secretion of thyroid and what 
may be due to lowered threshold of emotional reactivity.* 
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THE ELECTROCARDIOGRAM IN UREMIA AND SEVERE 
CHRONIC NEPHRITIS WITH NITROGEN RETENTION. 

By J. Edwin Wood Jr, M.D., 

AND 

Paul D. White, M.D., 

MASSACHUSETTS GENEItAL HOSPITAL, BOSTON, MASS. 

A PREAUOUS publication* from the Massachusetts General Hospital 
has called attention to the fact .that disturbances of cardiac median- 
ism are not uncommon in uremia. We have made a more detailed 
study of 38 cases of uremia and seA^ere chronic nephritis Avith 
nitrogen retention to determine Avhether abnormal electrocardio- 
graphic changes may be ascribed to the to.xic effect of the products 
of uremia upon the heart muscle. The effects of digitalis, mj^e- 
dema, myocardial degeneration.and disease of the conduction system 
haA'^e been excluded so far as possible. 

There is little in the literature on this subject. LeAvis- has noted 
that many poisons may act upon the end-deflection of the electro^ 
cardiogram but that the initial phases are less liable to cliange of 
form and direction. . ..Cohn^ has described the effects of digitalis 
and atropin on the T AA^ave. He also mentions the fact that muscarin 
AAdll inA^ert the T Avave.' Kraus and Nicolai^ say that in poisoning 
there may be first an increase, then a decrease in the T aavta^c. They 
also note that decrease or disappearance of the T AA^ave may occur 
in loss of blood and in chloroform narcosis. 

All of these Avriters refer to exogenous poisons. Among the toxins 
of endogenous origin AAdiich affect the heart that of thyroid disease 
is perhaps one of the commonest. The toxin of tins disease hoAA'ever 
;Causes onl}’- changes of heart-rate at first and not until secondary 
heart muscle changes set in is the form or direction of the complexes 
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of the electrocardiogram notably changed. The toxins of various 
diseases will cause changes in rate but probably none of these with 
the exception of the toxin in diphtheria produces changes in the 
form of the electrocardiogram. We believe that a toxemia occurs 
in uremia which affects the heart muscle in certain instances so that 
a change in either the form or direction of the electrocardiographic 
complexes may occur. Heitz® recalls that in 24 of his 25 cases of 
pulsus alternans there was uremia. Chalier and Centaminin also 
found uremia in 7 of their 10 cases of pulsus alternans. • Both hyper- 
tension and uremic poisoning were probably factors in these cases. 

Thirty-eight cases of uremia and severe chronic nephritis with 
increased blood nitrogen have been studied at the Massacliusetts 
General Hospital with reference to the electrocardiogram. All 
showed a non-protein nitrogen amounting to 69 mgm., or over, 
per 100 cc of blood. As already noted above, the effects of myxe- 
dema, digitalis, myocardial degeneration and disease of the conduc- 
tion system have been excluded so far as possible. 

Exclusive of these complicating factors there were 12 of the 38 
cases with abnormal changes in the electrocardiogram (other than 
abnormal axis deviation, sinus arrhythmia or tachycardia) which 
could not be wholly accounted for except by the consideration of a 
toxic effect of the products of uremia upon the heart muscle. Of 
the 12 positive cases none had a history of rheumatic fever or chorea 
and none showed physical signs of valvular heart disease. All 
had negative Wassermann reactions except 1 (serial No. 35, Table 1) 
and there was no history or physical sign of lues in this patient, who 
was aged twenty years. The greatest age in the positive group was 
forty-three years and the lowest twenty years, with an average age 
of thirty and one-half years. This makes arteriosclerotic heart disease 
unlikely as a causative factor in the production of these abnormal 
electrocardiograms . 

Nine of the 12 cases received no digitalis either as determined by 
history or while in the Massachusetts General Hospital. One case 
(Serial No. 26) received the equivalent of 0.8 gm. of the dried digitalis 
leaf over a period of ten days and another case (No. 32) received 
0.3 gm. over a period of seven days. The digitalis effect in both 
these cases we believe was negligible. Cohn® found changes in the 
T wave in several cases after the equivalent of 0.6 to 0.8 gm. of the 
dried leaves of digitalis administered at the rate of 0.4 gm. daily, 
but the more usual amount found by him which was needed to 
produce changes in the T wave was 1.2 gm, in three days. A 
third case (No. 25) received the equivalent of 1.2 gm. of the dried 
leaves of digitalis in eleven days. This may liave in part contributed 
to the change in form of the electrocardiogram but these changes 
were so marked that the record is included as undoubtedly the 
I'esult in part at least of uremia. 



TABLE OF 12 CASES OF UREMIA 


Ser- 
ial A 
num- 
ber. 

ge. Sex 

Edema, n 
re 

Albu- 
linurio 
tinitis. i 

Non- 

protein 

iitrogen. 

Amount 
digitalis 
before Eog. 

Rhythm. 

Auricular 

rate 

13 

12 M. 

Feet 

and 

I legs 

+ 

Urea ni- 
trogen 

98 mg. 

O 

'Jormal 

115 

10 

32 M 

1 Feet 
and 

1 legs 

+ 

125 

O 

'Jormal 

95 

■ 

— 

33 M 

Eyelids 

feet 

and 

legs 

+ 

» 

105 

O 

Normal 

75 

23 

22 M 

O 

+ 

83 

1 

O 

Normal 

98 

25 

43 M 

o 

1 

i 

1 

+ 

99 j 

142 

153 

Total of 1.2 
grams digi- 
talis in 11 
days 

At first no evidence 
of auric, activity, 
auric, stani^till 
and idioventric- 
ular rhythm. La- 
ter, probably au- 
ricular fibrillation 
and A-V rhythm. 
Still later (on day 
of death) a regular 
tacliycardia, prob- 
ably normal rhy- 
thm 


2C 

34 F 

! 

' 

1 

Slight 
of feet 

1_ 

i 

1 

O 

1 

333 

Total of 0.8 
gram^ over 
a period of 
10 days 

Sino-auricular block 
with ventricular 
escape. . 

Later varying from 
ectopic auricular 
rhythm tovcntric. 
escape or to .4-K 
rhythm 

? 30 to 50 

90 with co- 
topio auric, 
rhythm, 
otherwise 

60 

29 

43 r 

’• i o 

o 

201 

o 

Normal rhythm 

80 

30 

35 I 

\ o 

+ 

153 

to 

220 

o 

Sino-auricular tach- 
ycardia 

115 

31 

22 

\I. Marked 
general 
edema 

o 

09 

38 one 
month 
later 

o 

a, Sino-auricular 
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I'oul' ol the 12 positive cases showed definite ahvormaliUes of 
rhyihm: (1) Probable auricular standstill and idio-ventricular 
rhythm, later changing to auricular fibrillation and in a few days 
to normal rhythm just before death; (2) sino-auricular block with 
ventricular escape, later varying from an ectopic auricular rhythm 
to ventricular escape or to atrioventricular nodal rhj^hm'; (3) 
marked sino-auricular bradycardia, possibly sino-auricular block; 
(4) variable sino-auricular block and auriculo-ventricular block 
'with rare dropped beats. 

The heart rates were variable, and the brad.ycardia commonly 
said to be present in uremia was not commonly observed in our 
series. A P~R interval of 0.2 second or over occurred in 2 cases. 
One of these cases liad had digitalis as already discussed (Case 
No. 25). The P wave in Lead II was small and notched in four 
instances. 

In 4 cases there was abnormality of the QRS covi'plex indicating 
definite intraventricular block in 1 and probable intraventricular 
block in the other 3. 

The T wave in Lead 11 was flat, diphasic or inverted in 7 of the 
12 positive cases and unusuall}'' high (-f 5 mm. or greater) in the 
other 5 cases. In case No. 25 the T showed various queer forms, 
sometimes originating high on the downstroke of Ro (see Fig. 4). 
In case No. 31 when the patient was quite sick shortly after admis- 
sion to the hospital, the Ta wave was -h 7 mm. With the patient’s 
gradual recovery the Ta wave dropped to -h 1 mm. Pronounced 
left axis deviation with an "index”® of + IS or greater was present 
in 6 of the 12 positive cases; abnormal right axis deviation occurred 
only once. 

Of these 12 cases with abnormal electrocardiograms 5 had slight 
to marked edema of the feet and legs and 1 had marked generalized 
edema. Seven had definite albuminuric retinitis; 3 showed normal 
fundi, was doubtful, and 1 was not examined. In S of the 12 cases 
a phenolsulphonephtbalein kidney test was done; 4 showed no output 
in two hours and ten minutes; 2 showed 10 per cent or less and 2 
showed 25 per cent in two hours and ten minutes; 7 had a hemo- 
globin reading of 75 per cent or less. All except 1 (Case No. 36) had 
the typical urinary findings of advanced nephritis. The systolic 
blood-pressure varied from 115 to 245 mm. of mercury witli an 
average systolic blood-pressure of 202 mm . of mercury. The diastolic 
pressure varied from 82 to 160 mm. of mercury with an average of 
132 mm. of mercury. In 11 of the 12 cases with abnormal electro- 
cardiograms the non-protein nitrogen varied from 69 mgm. to 333 
mgm. per 100 cc of blood, and 1 case (No. 13) had a urea nitrogen 
of 98 mgm. per 100 cc of blood. Of the 12 cases showing abnormality 
of electrocardiograms partially or wholly due to the toxic effects 
of uremia on the heart muscle, 11 died under hospital care and 1 
was discharged “apparently improved.” 



WOOD, WHITE: iSLECTROCARblOGKAM IN UREMIA 81 

There were 8 of the 38 cases of uremia studied, uncomplicated 
by heart disease or digitalis, which failed to show abnormality of 
the electrocardiogram. Two of these presented edema of the feet 
and legs and 1 showed rather marked edema of the face, thighs and 
legs. Three presented definite albuminuric retinitis, 3 showed 
normal fundi and in 2 the fundi were not examined. Five had no 
phenolsulphonephthalein excretion in the urine in two hours and 
ten minutes, 1 had a 25 per cent excretion and 1 a 50 per cent out- 
put. All of these 8 cases showing no abnormality of the electro- 
cardiogram had a hemoglobin reading of 75 per cent or less. The 
systolic blood-pressure varied from 110 mm. of mercury to 210, 
with an average systolic pressure of 168 mm^ of mercury. The 
diastolic pressure varied from 60 to 145 mm. of mercury and aver- 
aged 108.6 mm. of mercury. In 7 of the 8 cases where the deter- 
mination was made, the non-protein nitrogen varied from 70 mgm. 
to 210 mgm. per 100 cc of blood, an average of 135.5 mgm. per 
100 cc of blood. A comparison with 11 of the 12 positive cases 
in which a blood non-protein-nitrogen determination was made 
shows in the 11 positive cases a variation from 69 mgm. to 333 mgm. 
per 100 cc of blood and an average non-protein nitrogen of 143.4 mgm. 
per 100 cc of blood. The difference between the two groups is not 
striking enough and the cases not numerous enough to draw any 
conclusions. Finally, of the 8 cases of uremia failing to show abnor- 
malities of the electrocardiogram 3 died under hospital care, 1 
was discharged in “poor condition” and 4 were discharged tempor- 
arily “improved.” 

A review of these studies fails to show a common factor in either 
positive or negative group and the nature of the toxin causing the 
change in the heart muscle as well as any common factor is obscure. 
In general the positive cases seemed to have a more advanced 
nephritis, as apparently indicated by the hospital mortality, albu- 
minuric retinitis, higher blood-pressures and apparently the greater 
incidence of edema. At present it is not possible by history, physi- 
cal examination or laboratory findings to predict which cases of 
uremia will show abnormal changes in the form and direction of the 
electrocardiographic complexes. 

A relatively high blood-pressure with a probable resulting hyper- 
trophy occurred in most of the cases studied and left axis deviation 
occurred in 6 of the 12 positive cases, though not marked. These 
might be considered as possible factors in the changes produced in 
the T wave in some instances. However, a study of 14 cases of 
marked left-axis deviation, with an “index”'= of from -f 30 to 
4- 45, showed the T wave in Lead II to be normal and upright in 
every instance. Twelve of these had To waves of + 1| mm. to 
4" 5 mm. Two had T 2 waves of 4” 1 mm., 1 of these having 
received an appreciable amount of digitalis. In tliis group the 
sj stolic blood-pressure varied from Ho mm. of mercury to 270 mm. 
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of mercury and the average was 1S5.8 mm. of mercury. The dias- 
tolic pressure varied from 70 to 150 and averaged 107.5 mm. of 
mercury. 

Two cases of se\''ere diabetic coma showed no abnormality of the 
electrocardiogram other than a tachycardia, the To wave being 
upright and hormal. 

Three cases showing abnormal electrocardiograms are presented 
in brief here. 

Case Eeport. — Case I. C. C., a single man, aged twenty j'^ears, 
a checker in a rubber factory, entered tlie Out-patient Department 
of the Massachusetts General Hospital, January 17, 1923, com- 
plaining of rapid loss of vision. 

About two and a half years before entrance the patient was found 
to have chronic nephritis at another hospital. This was discovered 
following an attack of influenza. He Avas unable to get insurance 
at this time because of the albumin in his urine. For tAAm years he 
had practically no symptoms except severe “morning” headache 
occurring about once a Aveek. Tliere Avas complete absence of 
dyspnea and of edema of the feet. Three Aveeks before entrance 
to the Massachusetts General Hospital his vision started to fail 
and became progressiA'ely Avorse. He entered the hospital for this 
reason. 

The past history reveals no story of rheumatic fever, chorea or 
scarlet fevev. The tonsils Avere definitely bad in childhood and Avere 
remoA'ed at the age of eleven years. The past history Avas other- 
Avise negative. There Avas no history or physical sign of A'^enereal 
disease. 

On 'physical examinaiioii the presenting features Avere as follows: 
a muddy pallor, an uremic breath, marked albuminuric retinitis 
and slight cardiac enlargement. The apex impulse of the heart 
was in the fifth interspace S cm. to the left of the mid-sternal line, 
and the mid-clavicular line AA^as 7.5 cm.— veiy slight enlargement to 
the left clinically. There Avere no murmurs and no abnormalities 
of rhythm. 

The blood-pressure Avas obserA'^ed 4 times oA'^er a period of two 
months and the systolic pressure Awied from 210 to 240 mm. Hg., 
and the diastolic pressure from 140 to 170 mm. Hg. The urine 
showed a large amount of albumin, granular casts and 6 to 12 red 
blood cells per high-power field . The non-protein nitrogen was taken 
7 times in two months and A'^aried from 70 to 111 mgm. per 100 cc 
of blood. 

The patient was ambulatory although in a state of chronic uremia 
from January 17, 1923, to March 14, 1923, and Avas examined fre- 
quently in the hospital. After the latter date he Avas unable to 
come in but aa^us confined to his bed at home AAuth frequent vomiting 
attacks. ConAUilsions finally occurred and the patient died June 23, 
1923, in uremic coma. 
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Discussion. A young man with chronic uremia was observed over 
a period of two months and blood nitrogen determinations were made 
and electrocardiographic plates taken. He received no digitalis at any 
time. There were never any signs of cardiac failure and cardiac 



Fig. 1. — Electrocardiogram of C. C., taken January 31, 1923. Normal rhythm; 
inverted T in Leads II and III; slight left axis deviation. 
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hypertrophy was only slight clinically. The T wave of the electro- 
cardiogram in Lead II was definitely abnormal and was constantly 
inverted (See Figs. 1 and 2). The toxic effect of the uremia upon 
the heart muscle was probably the cause of this. The degree of 
inversion of the T wave bore no constant relation to the blood 
non-protein nitrogen. 

Case II. G. S., a marine engineer, aged forty-three years, 
entered the IMassachusetts General Hospital November 10, 1921, 
complaining of dyspnea. The symptoms were frontal headache 
and increasing dyspnea and weakness for eighteen months. 



Fig. 3. — Electrocardiogram of G. S., taken November IS, 1921. Intraventricular 
block; no evidence of auricular activity; question of auricular standstill and idio- 
ventricular rhytbm; varying ventricular complexes; T wave in Lead I varies from 
diphasic to inverted, according to shape of (3 R S. 


There was no history of rlieumatic fever or chorea. No history 
or physical sign of v’-enereal disease was present. The patient had 
received a total of the equivalent of 1.2 gm. of the dried digitalis 
leaf over a period of eleven days just before entrance. He received 
no digitalis while in the hospital. 

The presenting symptoms and signs were stupor, cyanosis, 
albuminuric retinitis and medium moist rales at both lung bases 
posteriorly. The heart was markedly enlarged to both the right 
and left; the sounds were of fair quality and no murmurs were 
present. The systolic blood pressure was 200 mm. Hg. and the 
diastolic was 100 mm. Hg. 

The urine showed a specific gravity of 1010 to 1012, a large amount 
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of albumin and occasional granular casts and white blood cells in 
the sediment. The non-protein nitrogen varied from 99 mgm. to 
153 mgm. per 100 ec of blood. The blood Wassermann reaction 
was negative. 

The patient grew steadily worse. The uremie symptoms became 
more marked, pericarditis with effusion developed and he died 
November 26, 1921. 



Fig. 4.— Electrocardiogram of G. S., November 22, 1921, still showing no evidence 
of auricular activity. Intraventricular block persists and the T wave in Lead II is 
high and now originates from the downstroke of the Q R S complex. 


Discussion. The bizarre and rapidly changing electrocardio- 
graphic complexes (Figs. 3 and 4) cannot be explained by the inges- 
tion of the equivalent of 1.2 gm. of digitalis leaves over a period of 
eleven days. Neither does hypertensive heart disease afford a 
complete explanation. The toxic effect of uremia on the heart 
muscle must be considered as the most likely explanation of the 
changes of the -Q R S T waves. Digitalis may have been an addi- 
tional factor. 

Case III. G. E., a white man, aged forty-three years, a druggist, 
entered the hlassachusetts General Hospital, January 16, 1923, 
semistuporous with marked hyperpnea. 

The patient had not been sick up to the present illness, which 
began two weeks before entrance with dyspnea on exertion. Tins 
gradually increased until he was obliged to go to bed. Tliree or 
four days before entrance his ankles began to swell and he began 
to gi ow drowsy. There had been some increase in urinary frequency 
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for two months, with nocturia once to twice a night during this 
period. 

There was no iiistory of scarlet fever, diphtheria, rheumatie fever 
or chorea during childhood. TJie past liistory was entirely negative 
so far as could be found out. 

On examination the patient was pale, semistuporous, markedly 
hjTierpneic and had a heavy urinous odor on his breath. Examina- 
tion of the fundi showed papilledema, several small hemorrhages 
and one or two small spots of exudate on each side. Ascites Avas 
present; there Avere moist rales at both lung bases. There Avas 
marked edema of the ankles and oA'er the saerum. 

Examination of the heart shoAA'ed a left border of dulness of 11 cm. 
Avith a right border of 4.5 cm. and a midclaAucular line of 8 cm. The 
heart sounds Avere irregular, sIoav and almost obscured by a loud to 
and fro friction rub. The radial and brachial arteries Avere thickened 
and tortuous. The blood-jire-ssure AA’as’ difficult to determine; the 
pulse beats came through Amry irregularl.y; the highest, a feAV 
beats, 'f^appeared below the cuff at 185 mm. mercury; all beats 
appeared at 140 mm. mercury; the diastolic pressure was 120 mm, 
mercury. 

No urine specimen AA'as obtained. The non-protein nitrogen AA^as 
173,5 mgm. per 100 cc of blood. The blood hemoglobin AA-as 60 
per cent and the red count Avas 2,370,000, Taa'o Wassei'mann reac- 
tions proA^ed to be negative. 

The patient gradually became more stuporous, his respirations 
became slovmr and he died January 17, 1923, after one day in the 
hospital. 

Subsequent autopsy showed a heart Aveighing 015 gm. AAuth a 
normal looking myocardium. Acute pericarditis AA’as present. 
There Avere no Amlvular lesions. Other findings AA’ere arterio- 
sclerosis, arteriosclerotic nephriti.s, infarct of right lung, small 
infarcts of kidneys, right hydrothorax, slight ascites, chronic passive 
congestion, edema of legs and feet and ulceratiA^e colitis. 

Dismission. A man, aged forty-three years, AAuth no eAudence 
of syphilis, but quite toxic from advanced uremia, shoAA’ed an 
unusual cardiac arrhythmia by electrocardiogram. Hypertension 
and cardiac hypertrophjnvith failure AA'-ere present and also peripheral 
arteriosclerosis but there Avas no history of anginal failure. The 
arrhythmia was apparently due to a sino-auricular nodal depression 
Avith sino-auricular block (Fig. 5). Neither hypertensiAm heart disease 
nor arteriosclerosis explain this. The latter particularly is more likely 
to interfere Avith auriculo-A’entricular conduction. The arrhythmia 
here is more likely due to a toxic effect of the uremia on the sino-auri- 
cular node. The equiA’alent of 0.3 gm. of poAA’dered digitalis leaf over 
a period of seA’en days is not sufficient to produce such a toxic effect 
on the heart. Both the sino-auricular nodal depression and the 
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unusually high T in Lead II are best explained by the effect of the 
toxic products of uremia on the heart muscle (perhaps somewhat 
increased by digitalis) . 



Electrocardiogram of G. E., January 16, 1923, showing sino-auricular 
block, every fourth beat “dropped” in Leads II and III. High Tin Lead II and slight 
left axis deviation. 


Conclusions. In certain cases of uremia and severe nephritis 
v ith an increased blood nitrogen there is a toxic effect acting in some 
lespects like digitalis on the heart muscle. It may produce abnormal 
electrocardiograms: changes in the T wave of Lead II, less often 
abnoimal rhythm, and rarely an increase in the auriculo-ventricular 
conduction interval or in the duration of the Q K S complex. 
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THE VASCULAR CHANGES OF THE KIDNEY IN HYPERTENSION. 

By R. H. J/Vffe, M.D., 

CHICAGO, 


(From the Department of Patliology of the University of Illinois, College of Medicine, 
and the Uihlein Alcmorial Laboratory of the Grant Hospital of Chicago.) 


The microscopical examination of tlie kidneys of individuals 
wlio have suffered from li.^'pertension reveals different findings. 
In a certain group of cases named primar3’' hypertension or hyper- 
piesis, no changes are found in the kidneys (Allbutt/ Keydin/ 
Lee,^ v. Monakow/ Bloschcowitz/ Ophuels,® Vey'^ and Allbutt ^). 
This is in accordance witli the clinical statement that in this group 
the renal function has proved normal (Strouse and Kelman®). 
]\Iore frequently, however, high blood-pressure and hypertrophy'^ of 
the heart are associated with diseases of the kidneys. Apart from 
the different forms of glomerulonephritis, there are numerous cases 
in which the most striking feature is a sclerosis of the small renal 
arteries. The intensit.y of the arteriosclerosis is a very'’ variable 
one. By’’ comparison all stages can be found, from a slight thicken- 
ing of the wall with insignificant effect on the parenchyuna, to a 
hyaline occlusion of the majority’’ of the renal arterioles followed by 
obliteration of the glomeruli, atrophy’’ of the tubules and prolifera- 
tion of the interstitial connective tissue. This sclerosis finally 
results in the well known clinical and anatomical picture of the 
primary’’ contracted kidney' (Gaskell,® Herxheimer,^" Jores,^^ Loeh- 
lein'2). 

The question has frequently'^ been discussed, whether the hyper- 
plastic and degenerative changes observed in hypertension in the 
small arteries of the kidney are confined to this organ or whether 
other organs are also involved. Since the work of Gull and Sutton, 
the sclerosis of the renal arterioles has often been considered part 
of a universal arteriolar fibrosis (lores, Moschcowitz, Muenzer^®). 
Certain objections against a generalization of this assumption can 
be made, for there are undoubted cases of sclerosis of the small 
arteries confined to the kidney'^ (Evans, Herxlieimer, Hecht, 
Loehlein). ^^Vl^ere arteriosclerosis is found in the spleen, as well as 
in the kidney, it must be kept in mind that in this organ, arterio- 
sclerosis is an almost phy'siological occurrence in the adult after 
forty to fifty y'ears of age, (Herxheimer^ Matsuno). In the cases 
with a more universal arteriosclerosis, the process in the kidney as 
a rule is more advanced and more pronounced than in brain, liver, 
testis, etc. Only'^ in the kidney is this alteration followed by a 
well-characterized destruction of the parenchy'ma, whereas it is 
absent in the other organs just mentioned. In the pancreas, 
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however, the changes in the small arteries are sometimes almost 
as severe as in the kidney (Aschoff/® Herxheimer, Moschcowitz, 
Schwab^’); here too, they may cause atrophy of specific tissue 
(islets), with clinical signs of disturbed function (diabetes-" Hoppe- 
Seyler^®). 

It can be stated, therefore, that the small arteries of the kidney, 
in particular, are disposed to sclerosis. This local disposition may 
be partly due to the intricate vascular system of this organ appar- 
ently favoring circulatory disturbances, which, if they lead to an 
increase of the intravascular pressure, will cause changes in the 
vessels. 

Can we observe changes in the arterio-capillaries of the kidney 
that will permit the conclusion that distinct circulatory disturbances 
exist? They should be sought only in cases of hypertension that 
are not far advanced. In the later stages, when the pathological 
process has advanced, the first and most characteristic consequence 
of an altered blood-flow will be overshadowed by secondary altera- 
tions. In other words, what are the presclerotic changes in the 
kidney. 

Loehlein described marked dilatations of the arterioles preceding 
the sclerosis. According to him, the presclerotic dilatation gradu- 
ally passes over to the thickening and degeneration of the arterial 
walls of the later stages. Loehlein’s observation has been confirmed 
by Fahr. These two authors give no explanation for their findings. 

During several years I have collected kidneys obtained in post- 
mortems of cases with hypertension. In the present paper, the 
very beginning of the renal sclerosis will be mainly discussed. 

From my collection I have chosen 5 cases of clinical hypertension 
of short or moderate duration. The determination of the exact 
time of onset is, of course, impossible because of the insidious char-' 
acter of the process, but a short review of the cases will indicate 
why I have selected these to illustrate the points under discussion. 
All 5 are males. 

Case Abstracts. Case I.— Aged twenty-seven years; sudden 
death. 

Postmortem Findings. Heart 400 gm.; the opening of the left 
coronary artery closed by a fresh thrombus, 1 x | cm. in diameter. 
At the place where the thrombus was attached to the wall of the 
aorta, the intima showed slight fatty degeneration. Xidneys 
macroscopically normal. 

Case II.— Aged twentj^-nine years; physician; smoked 60 to 100 
cigarettes daily; he noticed that his blood-pressure was high (sys- 
tolic ISO) half a year ago; died suddenly. 

Postmortem Findings. Heart 395 gm.; thrombosis of the left 
coronarj artery; isolated sclerosis of the left coronary artery; 
kidneys hv-peremic, of normal size and form. 
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Case III — Aged .forty-five years; diabetes mellitus; systolic 
blood-pressure 190; no albuminuria; death in coma diabeticum. 

^ Postmortem Findings. Heart, 390 gm.; pancreas 33 gm; exten- 
sive lipomatosis; kidneys (together), 302 gm.; cloudy swelling; 
slight hyperemia. 

Case Aged thirty-five j^ears; symptoms of gout for a few 
months; systolic blood-pressure 200; died of influenza-pneumonia 
within twenty-four hours. 

P ostmoricm Findings. Heart, 405 gm. ; hemorrhagic pneumonia of 
the right lung; kidneys more consistent than normal and hj^Deremic. 

Case V.— Aged thirty-five years; house painter; blood-pressure 
225. Clinical diagnosis: Chronic lead-poisoning; primary hyper- 
tension; hemorrhage of brain. 

Postmortem Findings. Ideart, 557 gm.; thrombosis of the arteria 
basilaris cerebri; distinct sclerosis of the basal arteries of the brain; 
kidneys firm, smaller than normal (weight together 215 gm.), 
surface smooth. 

Microscopical Examination. Examining the tissues of Case I 
microscopically, I first had the impression that the kidneys were 
normal; but later I changed my opinion, after I had learned, by 
comparison with other cases, to recognize an alteration which at 
first sight was not very’’ striking. This was a slight and circum- 
scribed dilatation of the afferent arterioles. Also in Cases H, III 
and IV, the lumen of the vasa afferentia was distended more dis- 
tinctly, especially in Case HI. 

As shown in Fig. 1, the dilatation begins at the hilus of the glom- 
erulus. The short intraglomerular part of the arteriole, which 
normally forms a small ampulla, is at first widened. Later, the 
whole vas afferens is dilated (Fig. 2). 

In the earliest stage, the structure of the vascular wall apart from 
the distension is not affected. As the alteration proceeds, the walls 
become thicker by proliferation of the cells of the intima and enlarge- 
ment of the cells of the media (Fig. 3). Hy^aline masses appear 
under the endothelium (Fig. 2). They'^ spread out over the intima 
and to the adjacent part of the media. Finally^ the vascular coats 
are completely involved, while the lumen becomes markedly^ nar- 
rowed. This stage Avas reached in Case V (Fig. 4). 

In the other organs— brain, pancreas, liver— no sclerosis and no 
dilatation of the smallest arteries was found. This excludes the 
possibility that the dilatation of the renal arterioles is merely a 
part of a universal passive congestion. Besides, in this condition 
the vasa efferentia with the tufts of the glomeruli and the veins 
are distended, but not the vasa afferentia. 

The isolated dilatation of the afferent arterioles of the kidney’^ in 




Fig. l.~Dilatation of the intraglomemlar part of the vas afferens. Irregular blood 
content of the tufts. Beginning hyaline degeneration of their wall (Case III) . 
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.. Ftc- 3. — Dilated vas afferons with proliferation of the cells of the wall. Thickening 
of the Bowman’s capsule (Case IV). 



Fig. 4. — Hyaline sclerosis of the vas afferens with pronounced narrowing of its 

lumina (Case V). 
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early lij’pertension is interesting because it indicates not only dis- 
turbanees in tbe renal circulation, but it points to a certain place 
where the disturbanees may arise. 

When we find a eircumscribed dilatation of a portion of a vas- 
cular system without structural alteration of the wall, we must 
assume that a narrowing of the lumen has occurred at a point 
beyond the dilatation with a resulting increase in the pressure in 
the proximal portion. Such pressure distends the wall. 

Distal to the vasa aft’erentia are the tufts of the glomeruli. The 
splitting up into the numerous tufts produces a sudden and con- 
siderable increase in the vascular capacity. Under normal con- 
ditions we should therefore anticipate no resistance to the circula- 
tion at this point. 

Are changes to be found in the tufts of the glomeruli in the pre- 
sclerotic stage? According to Loehlein, the glomeruli are normal 
at this time. 

Case I of our series seemed to confirm Loehlein’s statement, for 
no alterations of the glomeruli were noted. In the other cases, 
however, the glomeruli could not be called normal. Irregularities 
were found in the blood content of the loops, and in the same glom- 
erulus, some tufts were filled by blood, while others were empty 
and narrowed. The capillary walls appeared to be thickened and 
less distinctly stained. In Case III these irregularities were well 
pronounced and combined with circumscribed hyalinization of the 
capillaries (Figs. 1 and 2). In Case IV, thickening of Bowman’s 
capsules was also observed, (Fig. 3). We are therefore able to 
state that in the early stages, in which the vasa afferentia are dilated, 
changes in the glomeruli may be seen. These changes, called by 
Moschcowitz “arteriosclerosis en miniature,” cannot be considered 
as resulting from the sclerosis of the arterioles, as was done by sev- 
eral authors; first, because the hyalinization is sometimes more 
advanced in the tufts of the glomeruli than in the afferent vessel, 
and secondly, because in the beginning there is often no connection 
between the degenerated parts of the glomerular capillaries and the 
arterioles. Thus, the hyaline thickening is quite frequently found 
first at the top of a tuft. Evans and Dunn also are inclined to 
regard the glomerular changes primary to those of the small arteries. 
It is not to be denied, of course, that the narrovnng and the occlusion 
of the lumen of the vasa afferentia, found in the later stages of 
genuine atrophy of the Iddney, means severe damage to the glomer- 
uli (lores, Loehlein). 

The hyalinization of the capillaries just described, cannot form 
the real cause for the increase of pressure within the arterioles, for 
it was absent in Case I, though the afferent vessels were distended. 
But, in my opinion, the sclerosis of the tufts indicates a direct injury 
to the glomeruli. It is very likely that this injury first leads to 
contractions of the capillary tufts vuthout destruction of their wall. 
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Fig. 7. — Arteriolitis with necrosis in subacute glomerulonephritis. Man, aged 
twenty-six years. Heart; 385 gm. 
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If tlie injury continues and the spasm is frequently repeated, visible 
changes Avill finally result in the capillaries. 

By contraction of the tufts the blood flow through the glomeruli 
will be interrupted. _ The irritating agent, held back by the spasm 
in the capillaries, v,dll accumulate in the arterioles, bringing about 
here the effort of contraction and this against an increased resistance. 
As the muscular coat of the vasa afferentia are too insignificant to 
compensate successfully for this increase in work, other parts of the 
circulatory system will react to keep up the renal circulation, and 
at the point of resistance, the thin walls of the afferent arterioles 
YuIl be distended. This explanation presupposes the existence of 
an independent contractility^ of the capillaries. 



Fig. 9. — Arteriolar sclerosis in the same kidney as Fig. 8. 


Extensive investigations made during the last few years seem to 
have proved beyond doubt that the capillaries may contract and 
dilate without any influence from the vessels between which they 
are intercluded. For details, reference should be made to the fund- 
damental works of Krogh,^“ Dale, Ebbecke,^^ Cotton, Shade and 
Levin,23 and Mueller.®^ Most of this work has been carried out on 
the capillaries of the skin, which may readily be studied during life. 
Relations between the capillaries of the skin and those of the 
kidney have also been suggested (Weiss,^^ Schlayer,“ Esldl Kylin^’)- 
Direct observation of contractions of glomerular capillaries in the 
frog kidney has recently been reported by Richards.^* 
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Though an independent contractility of the glomerular capillaries 
in man has not yet been directly proved, these observations, com- 
bined with the microscopical findings in the renal arterioles in early 
hypertensions, give strong support to its existence. The capillary 
spasm will first affect the circulation of the kidney. But the sudden 
and repeated elimination of an important part of the circulatory 
system will not remain without effect on the heart. Its reaction 
against the increased resistance will be an increased action. Hence 
the blood-pressure will rise. 

In explaining essential hypertension, spasmodic contractions of 
the peripheral vascular structure, especially of the small arteries, 
have been frequently emphasized (Monakow, Pal,^® Schlayer, 
Strouse and Kilman, Volhard,®® Warfield). With regard to the 
kidney, the isolated dilatation of the vas afferens, as found in early 
hypertension, rather suggests spasms of the tufts than of the 
arterioles. 

The arterio'capillary contractions may not be confined to the 
kidney, for they may also occur in other parts of the body. It will 
easily be understood, that disturbances mainly in the renal blood 
flow may play an important role in altering the blood-pressure, 
when we consider the rich blood supply and great functional activity 
of this organ (v. Monakow, Warfield). 

While it is supposed that capillary contractions cause the rise 
of the arterial pressure, the dilatation of the vas afferentia is to be 
regarded as resulting from the hypertension. Does the latter also 
produce the sclerosis which follows the dilatation? 

The -theory has been brought forward that arteriolar sclerosis 
arises from hypertension by Allbutt, Faber, Moschcowitz,®* and 
others. But the height of the blood-pressure does not correspond 
to the intensity of the vascular degeneration. There are cases 
showing the same increase of the pressure, but the changes in the 
renal arterioles are widely different. SeA^ere hyaline and lipoid 
destruction of the small arteries is sometimes found combined with 
a blood-pressure and a weight of the heart less than in benign 
vascular sclerosis of the kidne5^ A tj'pe of renal arteriosclerosis is 
characterized by a blood-pressure Avhich is almost normal (Ophuels, 

Lichtwitz^2)_ 

Therefore, we cannot but assume that certain irritants directly 
affect the vessel wall. It is very likely that such substances are 
those which cause the spasm of the glomerular tufts, and accumulate 
in the precapillary part. On the intensity of the direct irritation will 
depend the extent of the sclerosis. 

As to^ the nature of this irritant, attention is directed in this 
connection to lead and nicotine*^ (Cases II and V), both of which 
are known to induce vascular contractions. One needs but to recall 
the arterial spasm of lead colic; and, according to Naegeli,^^ 
paleness of lead miners is usually due to vascular spasms in the skin, 
and not to anemia, 
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The relative frequency of genuine atrophy of the kidney in cases 
of diabetes and gout, indicates that toxins affecting the small 
arteries are produced in disturbed metabolism. The nature of 
these toxins lias not yet been defined. Aufrecht^® suggests, from 
his studies in guinea-pigs, that the abnormal concentration of uric 
acid is injurious to the arterioles. In a series of experiments, I 
injected solutions of mono-sodium urate intravenously into 5 
rabbits, each receiving 5 to 10 mg. of urate daily for four to six 
weeks. There were no sjmaptoms of disturbed kidney function 
to be observed. In the urine, albumin and casts were absent, and 
the urea, non-protein nitrogen- and ereatinin-content of the blood 
was normal. The uric acid soon disappeared. The rabbits were 
killed later. The kidneys showed no pathological changes. These 
experiments, however, have no bearing on disturbances of the 
purin metabolism in man, the latter being so different in this 
regard from the small rodents used in laboratory work. 

In some eases relations have been suggested between cardio-renal 
diseases and disturbances of the internal secretion (thjToid, A. 
Fischberg'’’^) Munk and Neivburgh,®® emphasize the deleterious influ- 
ence on the arterial wall of diets rich in proteins. 

May hjTiertension and arteriolar sclerosis result from injuries of 
an infectious nature? Goepp,®® made reference to the possibility 
of focal infection being responsible for a certain number of cases of 
lij’pertension. The theory has been advanced by several investi- 
gators (Klotz, Ophuels), that in arteriosclerosis an inflammatory 
factor participates. Ophuels lays stress upon the close etiological 
relationship between infection and arteriosclerosis. I have seen 
tjqiical genuine atrophj^ of the kidney connected with chronic 
tuberculosis of bone. 

Fahr and Meyer**® have described in primary contracted kidnej^s 
very severe alterations in the small arteries, noth necrosis and 
inflammatory destruction of the vascular wall. According to these 
authors, sjqihilis and rheumatic arthritis play an important role 
in the etiology of these cases. 

In Fig. 5 such severe changes in the renal arterioles are shown. 
These appeared in a man, aged thirty years, who came to the 
hospital complaining of shortness of breath and pains in his chest. 
He admitted a syphilitic infection about three years ago. The 
Wassermann test was strongly positive. His systolic blood-pressure 
was 200. Albumin and many waxy casts were found in the urine. 
The patient died suddenly of heart insufficiency before an exact 
clinical examination had been made. The postmortem revealed; 
Hjqiertrophy of the heart, (weight 480 gm.) ; severe sclerosis of the 
coronary arteries; no atheroma in the aorta. Spleen; weight 204 
gm., lddne 3 ^s: weight, 100 gm., with surface coarsely granulated, 
cut surface pale, grayish-red, structure less distinct and consistency 
increased. In the microscopical examination of the kidneys. 
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hyaline and lipoid degeneration of the arterioles was found. Some 
small arteries were necrotic with structureless walls. There was 
only a slight inflammation around the necrotic vessels. Many 
glomeruli revealed hyaline degeneration. In some of the remaining 
glomeruli, necrosis of single loops was seen. 

The histological picture of this kidney fully resembles Fahr’s 
and Meyer’s descriptions. But I hesitate to include these changes 
in the groups of sclerotic diseases of the kidney. There is certainly 
not always a definite demarcation between arteriosclerosis and 
inflammation. A cellular reaction, however, like that described, 
ought rather to have been recorded as specific arteritis than as 
arteriosclerosis (Cp. Aschoff). 

Affections of the renal arterioles, similarly intensive sometimes 
occur in glomerulonephritis. In this connection, a brief discussion 
of the findings in the small arteries in nephritis may be of interest. 
Here we deal Avith an evident obstruction of the glomerular circu- 
lation by the inflammatory reactions within the tufts. Does this 
obstruction lead to vascular changes like those described in hyper- 
tension? 

From numerous studies it is known that in cases of nephritis the 
vasa afferentia are often altered (Gaskel, Loehlein, Dyke^^). 
Aufrecht^^ and Elwyn,^® therefore, emphasize the importance of 
these as primary lesions in these diseases. Aufrecht described 
thickening of the wall, swelling of the nuclei of the muscle cells, 
and an increased number of cells in the adventitia. Ophuels called 
attention to an early subendothelial thrombosis of the small 
arteries, followed by fibrosis as a result of organization. Loehlein 
mentioned the fact that the vasa afferentia were often dilated. 
In 10 to 20 per cent distinct alterations of the walls were present. 
He found necrosis and formation of small aneurysms. Loehlein ’s 
observations were confirmed by Fahr. Baehr and Sacks^^ have seen 
severe lesions in the small arterioles occurring in diffuse glomerulo- 
nepliritis combined with verrucous endocarditis. Bell and HartzeB® 
mentioned thrombosis of the affected arterioles. 

In 94 cases of acute and subacute glomerulonephritis which I 
examined, dilatation of the vasa afferentia was very common. 
Sometimes this was of moderate extent, occasionally very pro- 
nounced (Fig. 6). The resemblance of the dilated vasa afferentia 
in Figs. 2 and 6 is very strildng. In Fig. 6 the tufts of the glomeruli . 
are distinctly closed by inflammatory changes in their Avail. Five 
times I observed very marked alterations of the arterioles. They 
were necrotic, surrounded by leukocj'tes and lymphocytes AAFich 
iuA'aded the structureless Avail and filled the lumen (Figs. 7 and 8). 
This arteriolitis could not be due to mechanical injury (stasis, pres- 
sure), but must be the result of a distinct toxic irritation. 

^ In the chronic forms of glomerulonephritis (secondary contracted 
kidney), hyperplastic sclerosis is frequently found in the small 
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arteries, Loelilein separates this sclerosis from the acute arterio- 
htis. The former is considered by him as due to the high blood- 
pressure. But the increased pressure cannot in itself produce the 
vascular change, for we see cases of chronic glomerulonepliritis 
with sclerotic arterioles and without hypertrophy of the' heart 
(Evans). 

In the kidney from which Fig. 6 was taken, there were> besides 
the acute inflammatory changes, older processes that showed more 
or less advanced obliteration of the glomeruli, and atrophy of the 
tubules. The difterent age of the inflammatory attacks was very 
marked. A tj^pical hyaline sclerosis had' developed in the areas of 
clironic inflammation (Fig. 9), while the arteriolitis was confined to 
the areas of acute inflammation. This can be explained on the 
assumption that the arteriolitis and the sclerosis were produced by 
similar causal agents, the former being the result of a ver^'^ intensive 
and acute toxic alteration; the latter being due to a less severe and 
chronic affection. 

From these observations a di.stinct resemblance of the vascular 
changes in the primary sclerosis of the kidney to those in nephritis 
can be determined. This is the reason why the two conditions, 
though difterent in their nature, have often been confused. The 
resemblance lends support to the theory I have advanced above in 
an eft^ort to explain the genesis of the isolated renal arteriosclerosis 
in hypertension. 

Conclusions. No satisfactory explanation has yet been given for 
the frequent coincidence of hjqiertension, hj’pertrophy of the heart, 
and sclerosis of the small arteries of the kidne3^ That the sclerosis 
may cause the rise of the blood-pressure b.y increasing the resistance 
in that part of the circulation has been denied. Of the objections 
brought forward against this theory, the most important one is 
that hypertension may occiu- though the renal arterioles show no 
thickening of their wall. For these reasons it Avas thought that the 
hjqiertension was primary and it induced the changes in the A'^essels. 
In proof of this conception, it has been emphasized that the sclerosis 
is not confined to the kidney, but represents a universal affection of 
the arterioles. But this explanation is not conAuncing either; 
because the height of the blood-pressure does not correspond to the 
intensity of the vascular changes; because the uniA'^ersal arteriolar 
fibrosis is not as pronounced nor as constant as it has been declared 
to be. There are many cases Avith an isolated sclerosis of the small 
arteries of the kidney. If other organs are also affected, the process 
in the kidney, as a rule, is the most advanced one. 

In recent times, arterial spasms have been brought in causal con- 
nection with the hypertension. There is a distinct tendency to be 
noted to localize these spasms in the peripheral part of the vascular 
system. Some authors speak of contractions of the arterioles, 
while others point toward the capillaries (Warfield, Muenzer). 
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Though these contractions may be universal, they become most 
significant in the kidney because of the peculiar vascularization of 
this organ. Based upon the microscopical findings in the kidneys 
in early hypertension, I would suggest that the primary renal lesion 
should be sought in the tufts of the glomeruli. The fatal spasms 
occur in these. They result in a sudden interruption of the glom- 
erular circulation and in an increase of the pressure in the afferent 
arterioles. The increased pressure distends the arteriolar wall. 
This is the first change remainmg visible after death. Later the 
tufts, too, show signs of the harmful irritation. Their blood content 
becomes irregular. The capillary walls appear to be thickened and 
undergo hyaline degeneration (capillary sclerosis) . 

The afferent arterioles are not only exposed to the rise of the pres- 
sure in their lumen, but irritating matter of endogeneous or exogen- 
eous origin will also accumulate in that part of the arterial system, 
and act most intensively upon its wall. As a result of this direct 
toxic injury to the arteries, we find in the later stages proliferation 
of the intima, hyaline and lipoid degeneration. The differences in 
the extent of the degenerative changes can be readily explained by 
the different quality and intensity of the injurious agent. 
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PITFALLS IN THE DIAGNOSIS OF DIABETES. 

By Henry J. John, M.D,, 

CLEVELAND CLINIC. 

Urine Analysis in Diabetes. TJiat urine analysis alone is not a 
sufficient criterion in the diagnosis of diabetes, has been emphasized 
in various previous publications,^ in which it has been pointed out 
that the presence of sugar in the urine informs us only that the 
renal filter is permeable to glucose, and that moreover it does not 
identify the level of glucose concentration in the blood at which the 
kidney in any individual case becomes permeable. The presence 
of glycosuria merely gives us a lead— a suggestion that the investi- 
gation should be carried further in order that the primary cause of 
the glj’^cosuria may be established. 

Glycosuria maj'^ be caused by any of the following conditions: 
(1) A low renal threshold; (2) a hea"\w carbohydrate meal; (3) dia- 
betes mellitus. If in any case it is found that the glycosuria is due 
to one of the first two of these causes, it can be disregarded. It is 
obviously of prime importance, therefore, to be able to identify 
those cases in which the glycosuria is an indication of the third 
condition, that is, when it is due to diabetes. 

\Vhen sugar in the urine is detected by the ordinary laboratory 
tests, (there are traces of sugar in the urine at all times, but in 
such a low concentration that it is not detectable by the ordinary 
laboratory tests), it is due to the fact that the blood-sugar concen- 
tration has been raised above the renal threshold for that case. As 
long as the blood-sugar level stays above this renal threshold there 

^ Methods of Precision in Diagnosis of Diabetes, a New Instrument, Jour. Am. 
Med. Assn., 1921, 78, 103; Differential Diagnosis of Diabetes by Means of Glucose 
Tolerance, .lour. Am. Med. Assn., 1922, 79, 12.34; Interpretation of Blood-sugar 
Estimations that are Near the Normal, Jour. Lab. and Clin. Med., 1922, 8, 145; 
Diabetes and Life Insurance, Atlantic Med. Jour., 1923, 26, 539; Differential Diag- 
nosis of Diabetes, Am. Jour Med. Sci., 1922, 166, 275; One Relation of Glycosuria 
to Kidney Permeability, Endocrinology, 1923, 7, 099. ^ 
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will be an active excretion of sugar into the urine; when the blood- 
sugar level falls below this point, the excretion will cease. It is 
evident that if the threshold of renal permeability were at about 
the same level in all normal individuals, it would be a comparatively 
simple matter to establish the interpretation of glycosuria in any 
given case. Unfortunately, however, the renal^ threshold varies 
widely in normal individuals as well as in diabetics. (Table I.) 

TABLE I.— VARIATIONS IN KIDNEY PERMEABILITY. 


Cases showing normal glycemia witli Cases showing hyperglycemia without 

glycosuria. glycosuria. 


Blood sugar, mg., 

Number 

Blood sugar mg., 


Number 

per 100 cc. 

o£ cases. 

per 100 cc. 


of cases. 

40-50 

1 

120-130 . 


. . . 13 

60- 60 

6 

130-140 . 


. . , 10 

60-70 

. 3 

140-150 . 


. . , 9 

70- 80 

. 20 

150-160 . 


... 4 

80- 90 

. 14 

160-170 . 


... 5 

90-100 

. 17 

170-180 . 


... 4 

100-110 

. 22 

180-190 . 


. . . 2 

110-120 

. 13 

190-200 . 


. . . 1 

120 and up ... . 

2 

200-210 . 


... 4 



210-220 . 


. . , 1 



220-230 . 


... 1 



230-240 . 


... 2 



240-250 . 


. . . 1 



250-300 . 


. . . 1 



300-350 . 


. . . 1 



350 and up 

. 

... 0 


It is due to this fact that a patient, and often a doctor as well, is 
perturbed by the fact that one doctor has found glycosuria and 
another has not, even though both examinations may have been 
made on the same day. The patient who because of such a disagree- 
ment on the part of two physicians has sought further help invariably 
inquires, "Are such different findings possible or were both or either 
due to a faulty test?” "It is quite possible that both physicians 
were right,” I usually reply, basing my judgment upon such findings 
as those shown in Chart I. In the case of the patient whose blood- 
sugar curve is shown in this chart, blood-sugar estimations and 
urine examinations were made hourly from 8 a.m. to 4 P.M. The 
patient ate a moderate breakfast at 8 o’clock and lunch at 12. 
The chart shows that the sugar appeared in the urine when the 
blood-sugar concentration was 150 mg. per 100 cc. In other words, 
when the blood-sugar level reached 150, there began to be an active 
excretion of sugar, a sort of overflow into the urine. Charts II and 
III sliow a like sequence of events in a diabetic patient; namely, 
each meal was followed by a rise in Iflood-sugar with the resultant 
appearance of glycosuria. We may conclude tliat in everj^ indi- 
vidual the blood stream is flooded with sugar for a shorter or a longer 
period after a meal, depending on the tolerance of the individual for 
carbohydrates, the fasting blood-sugar level in a normal individual 
being reached within one to two and a half hours, in a diabetic, within 
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six to nine hours. As far as the hlood-sugar content is concerned, 
tliereforc, the difference between a normal individual and a diabetic 
• is that in the normal individual after each meal the blood-sugar 



Chart I 




Chart III 


content is somewhat increased for a short time whereas in the dia- 
betic the blood-sugar rises to a higher level, which persists for a 
much longer time. Another point noted in a study of Chart I is 
shown by the following figures; 
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A. 

M. 


M. 


P 

M. 



8 

9 

10 

11 

12 

1 

2 

3 

4 ' 

Blood sugar 
mg. per 

100 cc. 

Urine sugar . 

110 

Neg. 

146 

Pos. 

110 

Neg. 

106 

Neg. 

140 

Neg. 

172 

Pos. 

140 

Pos. 

110 

Neg. 

110 

Neg 


It will be noted tiiat at 9 a.m. tbe urine examination was positive 
althougli tbe blood sugar was below the permeability level. This 
might have been misinterpreted had we not made an examination 
at 8.30, a half hour after breakfast, when the blood sugar was 
above the permeability level. The chart shows that for thirty-five 
minutes the blood-sugar content was above the renal permeability 
level so that during this period there was an aetive excretion of 
sugar into the urine. For that reason we find glycosuria at 9 
o’clock, although the actual blood-sugar figure apparently does not 
warrant it. A similar finding, impossible of correct interpretation 
by itself alone, is shown at 2 p.m. A proper interpretation of glyco- 
suria therefore demands also a knowledge of the blood-sugar level 
at the time the preceding specimen was voided. If the blood sugar 
at that or any intervening time was above the renal threshold, 
glycosuria will surely be found; for the urine collected represents 
not only the urine secreted at the time the specimen of blood is 
taken, but also that secreted during a preceding period of from two 
to six hours. This fact explains why among the 9 urine examina- 
tions, glycosuria was found in 3 of them. It is obvious that if this 
individual had been examined at 10 o’clock by one physician and 
at 2 by another physician, there would have been conflicting 
opinions. 

Chart II shows the blood-sugar curve of a diabetic in whom the 
kidney permeability level was as one would expect much higher than 
in the non-diabetic patient, namely, at 210 mg. per 100 cc. The 
morning blood-sugar was normal, as it can be in most diabetics 
under proper treatment. As shown in the chart synchronous 
examinations of blood and urine, were as follows: 




A. M. 


M. 


P. M. 


Blood sugar 

8 

9 

10 

11 ' 

12 

1 

2 

3 

4 

mg. per 

100 cc. 
Urine sugar . 

120 

Neg. 

210 

Neg. 

248 

Pos. 

222 

Pos. 

156 

Neg. 

198 

Neg. 

259 

Pos. 

202 

Pos. 

210 

Pos. 


Thus among 9 urme examinations, glycosuria was found 5 times. 
In this case also had the patient had urine examinations made 
by two different physicians one at 10 o’clock and the other 
at 1 o’clock he would have obtained two conflicting opinions; 
further, as is shown by Chart III, six successive examinations on 
the following day, on which the patient had no breakfast would each 
have shown no sugar. Ilfliat final conclusion could be drawn from 
these mine tests alone? The proi^er interpretation of the case is 
e\ ident onlj' vhen the results of the urine examinations are con- 
sidered together with the blood-sugar estimations. 
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T-lie above considerations of the possible variations in urine 
sugar content show clearly the folly of attempting to interpret a 
single urine finding, whether it be positive or negative. 

Single blood-sugar estimation. If blood-sugar estimations are 
to afford any dependable information they cannot be taken at 
random. Tlie result of a single blood-sugar estimation may be 
worse tlian nothing if the possibility of a postprandial hypergly- 
cemia for example is not taken into consideration. Thus Chart I 
shows that at 1 o’clock in the afternoon the blood sugar was 172 
mg. per 100 cc and sugar was found in the urine. Such findings 
might easily be interpreted as indicatmg a diabetic condition. Yet, 
in these cases as is demonstrated by the chart, nothing would be 
further from the truth. Again in Chart III a judgment based solely 
upon the low blood-sugar estimation of 128 mg. per 100 cc and the 
aglycosuria would lead to the conclusion that the person is not a 
diabetic, a dangerous judgment for the patient in view of the testi- 
mony of the whole chart. 

It folloAvs that just as a single urinary examination does not justify 
a diagnostic conclusion, so also a single blood-sugar examination 
with a S3mchronous urinary examination does not justify a diagnostic 
conclusion. 

Fasting blood sugar alone and blood sugar taken three hours after a 
heavy carbohydrate meal. A fasting blood-sugar estimation with a 
urine examination alone does not offer us suflScient information 
upon which to base a diagnosis in all cases. If the fasting blood- 
sugar content is high, then tlie patient is certainly a diabetic whetlier 
or not there is glycosuria. But if the fasting blood-sugar content 
is normal or near normal, whether or not glycosuria be present, we 
cannot, on tlie other hand, say tliat the patient is not a diabetic. 
If we bear in mind tliat with the proper diet the fasting blood-sugar 
content of any diabetic maj'" be normal, then we shall hesitate to 
base an opinion solelj'^ on a low fasting blood-sugar estimation. 

This point is illustrated by Table II which shows fasting blood- 
sugar estimations and urine analyses in 41 diabetic cases with blood- 
sugar estimations and urine analyses in each case three hours later 
after a heavy carbohydrate meal. Although some of these cases 
were mild and others severe, in only 1 case was the fasting blood- 
sugar more than 130 mg. per 100 cc; in 28 eases it was below 120 
mg. per 100 cc. The table shows tliat in every case tlie fasting blood- 
sugar content was normal but at the end of tlie three-hour period 
after the ingestion of a heavy carbohj'^drate meal, hyperglycemia 
was present. In spite of this uniformity in the blood-sugar findings 
at the beginning of the test, some started with no glycosuria and 
had none at the end; others started with no glycosuria and ended 
with glycosuria; others started with glj'^cosuria and ended with no 
glycosuria; and others started with glycosuria and ended with gty- 
cosuria. With such a variation in the urinary findings it would be 
hard indeed to mterpret the presence or absence of diabetes from 
the urinarj^ findings alone. 
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TABLE IL— VARIATIONS IN GLYCOSHRIA-GLYGEMIA RELATIONSHIP IN 


diabetics. , , 

Three hours after heavy 

Fasting. carbohydrate meal. 




Blood sugar. 

Urine 

Blood sugar 

* - 

Per cent 

Urine 


No. 

mg. per 100 oo. 

sugar. 

mg. per 100 cq. 

increase. 

sugar. 

• 

1 

. . 115 

Negative 

135 

‘ 17 

Negative. 

Glycosuria: 

2 

. . 105 

a 

145 

35 

tt 

Fasting, no; ■ 

3 

. . 108 

it 

139 

29 

tt 

at 3 hrs., no 

4 

. . 84 

it 

155 

84 

tf 


5 

. . 117 

it 

297 

154 

Positive. 


6 

. . 104 

it 

193 

85 

tt 


7 

. . 105 

it 

150 

42 

tt ‘ 


8 

. . 126 

it 

226 

71 



9 

. . 132 

it 

467 

253 

tt 


10 

. . 124 

it 

454 

266 

tt 


11 

. . 84 

it 

457 

344 

a 


12 

. . 126 

it 

426 

238 

tt 


13 

. . 99 

it 

297 

200 

tt 


14 

. . 129 

It 

405 

213 

it 


15 

. . 117 

it 

587 

401 

tt 


16 

. . 91 

it 

300 

229 

it 


17 

. . 130 

it 

294 

126 

it 

Glycosuria: 

18 

. . 95 

tt 

138 

45 

ft 

Fasting, no; • 

19 

. . 78 

a 

141 

80 

ft 

at 3 hrs., yes 

20 

. . 115 

tt 

222 

93 

ft 


21 

. . 108 

tt 

261 

141 

it 


22 

. . 109 

tt 

206 

88 

ft 


23 

. . 98 

tt 

192 

95 

i 


24 

. . 118 

tt 

306 

159 

tt 


25 

. . 97 

tt 

191 

96 

tt 


26 

: . 65 

tt 

175 

169 

tt 


27 

. . 95 

tt 

185 

94 

tt 


28 

. . 130 

tt 

246 

89 

tt 


29 

. . 107 

tt 

142 

32 

tt 


30 

. . 129 

tt 

308 

138 

tt 


31 

. . 98 

ti 

142 

44 

tt 


32 

. . 122 

tt 

199 

63 

tt 


133 

. . 103 

tt 

172 

66 

tt 

Glycosuria; 

1 






Fasting, yes; 

[34 

. . 109 

Positive 

184 

68 

Negative. 

at 3 hrs., no 

J 







[35 

. . 117 

Positive 

199 

70 

Positive. 


36 

. . 130 

(( 

214 

64 

tt 

Glycosruria: 

37 

. . 122 

tt 

164 

34 

tf 

Fasting, yes; 

• 38 

. . 120 

tt 

178 

48 

it 

at 3 hrs., yes 

39 

. . 126 

tt 

460 

265 

ft 


40 

. . 70 

tt 

380 

442 

tt 


41 

. , 117 

tt 

189 

61 

tt 


In the first group the lack of glycosuria at the end of the three- 
hour period means simply that the yood-sugar content did not 
rise at any time between the first and the second examinations. 

The presence of glycosuria in the last examination of the second 
group of cases is readily understood as the blood-sugar content in 
each at the end of the period reaches above the renal threshold. 

The single case in the third group requires a special examination 
to discover the reason for the apparently paradoxical finding. To 
start with a blood sugar of 109 ing. per ioO cc with glycosuria, and 
to end with a blood sugar of 184 mg. per 100 cc vdth no glyco- 
smia, would seem at first glance, to be an error. An examination 
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of the successive blood-sugar estimations will explain the apparent 
anomaly; ^ 


FasUnE. 

Blood sugar, mg. per Hca^'y 

100 cc . . , , 109 carbo- 

ITrino sugar . . , Pos. hydrate 

meal. 


1 hour 

2 hours 

3 hours 

4 hours 

later. 

later. 

later. 

later. 

309 

348 

184 

122 

Pos. 

Pos. 

Neg. 

Neg. 


There is glycosuria at 309, also at 348. The urine quantity at the 
one-hour period was very small, only 35 cc, and consequently it 
must have been very concentrated, so that even a small quantity 
of sugar could be detected by the ordinary test. There is no 
glycosui’ia at 1S4; this sample was larger in quantity, however 
(450 cc), so that a small quantity of sugar would be so diluted that it 
might escape recognition by the ordinary tests, even though it would 
be recognized in a concentrated urine. At the four-hour period 
tlie urine is still negative at 122; yet at the start it was positive 
with a blood-sugar level of only 109. How can we account for this? 

Only one explanation seems possible, and that is the possibility 
of a high postprandial blood-sugar following the evening meal. If, 
as in tliis case, tliis figure was somewhere near 348, there would 
follow a gradual drop from 348 to 109 but the concentrated morning 
specimen would still contain the sugar from the high level, for 
urine always tells the whole blood-sugar stor}^ from tlie time of the 
last voiding. This would explain the glycosuria at the fasting 
blood-sugar level of 109 and its absence at 184 nig. per 100 cc. 

The fourth group presents tlie obvious picture of ser’^ere diabetes, 
a clear cut picture of high hjqiei-glycemia with resultant glycosuria. 

These cases show what varied combinations of hyper- and hypo- 
gl 3 '’cemia with agh'cosuria and gfrmosuria are possible. The explan- 
ation of each combination is not difficult when all the data are at 
hand, but it is often impossible without the complete picture. 

Blood-sugar examinations by the micro method. Clinicians 
depend for their information upon their laboratory tecimicians. A 
technician who is well trained should be able to do equalfr" good work 
with different methods. Two j'^ears ago, I tried such an experiment 
in an attempt to see how closely a micro metliod would check with 
the macro method. The disappointing results have been published 
in a previous publication.^ Since other methods used bj^ the same 
technician have checked closely it appeared that the variations in 
the measurements bj^ the^micro method were not due to a faulty 
technician but rather to tlie method itself, which requires such 
small quantities of blood and of reagents in general that more than 
the ordinary technical ability is required in its use. Because of 
the inconstant results I have abandoned the use of this method. 

That our experience with the diances of error with tlie micro 
method is not isolated is suggested bj'- the histor^^ of a patient who 
came to us from another state where she had been treated for dia- 


^ Glucose Tolerance and Its Value in Diagnosis, Jour. Met. Bes., 1922, 1, 497. 
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betes on the basis of a continuous high blood-sugar content. She 
was on a restricted diet and under insulin treatment. The day 
after her arrival, no insulin having been given, she showed no 
hj^Derglycemia and hyperglycemia did not appear even after a 
liberal diet. Moreover, the glucose tolerance test showed a normal 
curve. As it is obvious that severe diabetes cannot disappear in 
forty-eight hours, I traced the possibility of some error having 
been made and found tliat previous sugar estimations had been 
made by the Epstein method, the findings of which had not been 
checked by any other method. A repeated examination checked 
our findings which fortunately for the patient were found to be 
correct. The clinician is bound to be misled in such an instance 
if he is not on his guard, and we believe in view of our experience 
that the glucose tolerance test gives the most dependable evidence. 


BLOOD- 
SUGAR 
MGM^ 

too CO 
180 


IGO 

ho' 

120 

100 

80 

GO 


Decade' 

3 4 .5 


Noii-Uiaketic Renal Permeabi 1 i ty 
Vo Sugar at Different Decades 
(79 Cases) 



Chart IV 


Charts IV and V illustrate graphically the differences in renal 
permeability at the different decades of life in diabetic and non- 
diabetic cases. With the exception of the second decade, the rise 
in the permeability level is slight and fairly constant. I cannot 
explain the abrupt and decided rise during the second decade except 
on the basis of the sudden onset of diabetes which is characteristic 
at this age. Perhaps a high blood-sugar figure accompanies this 
sudden development of the disease and changes temporarily the 
kidney permeability level. 

Chart VI gives the average diabetic and non-diabetic renal per- 
meability thresholds in 166 cases, showing the- markedly higher 
level found in diabetic patients. 

Summary and Conclusion. The findmg of glycosuria alone is not 
a sufficient basis for the diagnosis of diabetes. If glycosuria is 
innocent then it is due to a low renal threshold or to an overflow of glu- 
cose as the result of a very hea^^^ carbohydrate meal. On the other 
hand, if glycosuria is due to diabetes it is not innocent and there- 
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fore the presence of glycosuria should be considered an indication 
for the institution of such procedures as will determine its cause in 
the individual case. All that is required in such a case is to instruct 
the patient to eat a heavy carbohydrate meal and to present hirnself 
at the oflSce exactly three hours tliereafter for a blood-sugar estima- 
tion and urine examination. If the individual is normal, there 
will be no hyperglycemia because, in a normal individual whose 
tolerance for carbohydrates is unimpaired, the blood-sugar content 
will be normal or subnormal. On tiie other hand if at the end of 
the three-hour postprandial period the blood sugar is above the 
normal level, the patient is definitely a diabetic whether or not there 
be sugar in the urine. Thus, for diagnostic purposes, the three-hour 
postprandial blood-sugar estimation is of much more importance 
than the fasting blood-sugar estimation. 

The length of time since the last meal should always be consid- 
ered when blood is taken for a general estimation since the blood- 
sugar content varies during the day and a postprandial rise may be 
misinterpreted as a result. In the continued study of a case it is 
essential that the blood be taken always at the same periods with 
reference to meals, the test always beginning with a fasting blood- 
sugar estimation. 

As has already been emphasized a fasting blood-sugar estimation 
alone is not of diagnostic value, since in even a severe case of dia- 
betes the blood sugar content may be normal if the patient is on a 
proper diet. Due to this very fact some of our-own cases have been 
misinterpreted in other laboratories, where, since the fasting blood 
sugar was fovmd to be normal and glycosuria not present, the 
patients were told that they did not have diabetes. As a result 
these patients returned a few months later in such an advanced 
stage of diabetes that the administration of insulin was required. 
As the result of an error of this nature, a comparatively mild case 
of diabetes may become a severe case. 

Microtechnic may lead one astray, and we believe that in general 
practice the glucose tolerance test gives more dependable and con- 
sistent results. 


THE RELATION OF TETHELIN TO PITUITRIN. 

With a Study op Two Cases of Diabetes Insipidus. 

By Louis Berman, 

ABSOCrATE IN BIOLOGICAL CHEMISTRY, SCHOOL OP MEDICINE, COLUMBIA UNIVEHSITY, 

NEW YORK CITY, ’ 

In 1916 T. Brailsford Robertson reported the isolation of a 
chemical compound from the extracts of the anterior lobe of the 
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pituitary gland. Tliis substance, lie named Tetlielin. He then 
proceeded to study its effects upon the growth of wliite mice and 
to compare the effects obtained Avith tliose he had found when he 
had studied tlie effects of anterior lobe substance unmodified by 
cliemical treatment. I-Iis final conelusion Avas that “the effects of 
tetlielin upon the groAA’th of AA'hite mice resemble in eA’’er.A’^ particular 
the effects of the administration of the AAdiole anterior lobe.” He 
therefore considered himself justified in regarding tetlielin as the 
actiim groAvth-promoting iirinciple of the anterior lobe of the pitui- 
tary. Other studies mafic by Hobertson and his co-workers showed 
tliat tetlielin jiosscssed a groAA'tli-promoting property for carcino- 
mata in rats, in hastening tissue regeneration after inanition atrophy 
and in granulating AA’ounds. In fact, a commerical preparation of 
tetlielin Avas put upon the market, to be used in the treatment of 
inrlolent ulcers and burns. Barney- and Mayo* reported good 
results from its use in such cases. 

The physical and chemical properties of tethelin AA^ere studied by 
Robertson and by Sclimidt and Ma 5 ^^ Upon the bases of his 
chemical analyses, Robertson declared that the substance belonged 
to the group of jihospholipins but possessed the singular property 
for a phospholipiiis of being soluble in AA'ater, as AA’ell as in certain 
mixtures of ether and alcohol. It is also soluble in boiling ahsohite 
alcohol, as this is the medium Aidnch is used in separating it from the 
whole anterior lobe. It is important to bear tliis property in mind. 
Upon hydrolysis it yields inosite, and it contains nitrogen and 
phosphorus in the ratio of 4 to 1. It can be saponified, with a 
saponification Amlue of about 87 mg. of KOH per gram and it has 
a mean iodin absorption A'alue of 33.2 per cent. It can form 5 per 
cent aqueous solutions, appearing turbid broAAm at this concentra- 
tion, but a 1 per cent solution is only slightly opalescent. Its 
aqueous solution does not giim a biuret reaction, nor does it reduce 
Fehling’s solution either before or after hydrolysis AAUth barium 
hydroxide or AAuth the latter follou’^ed by sulphuric acid. Elulich’s 
reaction is positiim, indicating the presence of an acetylated oxy- 
amino group, and Hfiedel’s reaction is posithm, indicating the prob- 
able presence of an iminazolyl radical. We shall return to the 
question of the significance of this radical for certain physiological 
effects of tethelin. 

The Aimrk of E. P. Smith has also throAvn light upon the growth- 
promoting actiAuties of the anterior lobe of the pituitary and upon 
the physicochemical propei-ties of the active principles. In a series 
of investigations, curiously enough begun in 1916, and summed up 
in his monograph on “The Pigmentary, Growth and Endocrine 
Disturbance Induced in the Anuran Tadpole by the Early Ablation 
of the Pars Buccalis of the Hjqiophysis,” he showed that by tlie 
removal of the anlage of the anterior lobe in the anuran tadpole, 
a cessation of differentiation as AA’^ell as growth A\^as produced, but 
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that this effect could be prevented or controlled by feeding whole 
anterior lobe. He also showed that the active principle concerned 
in this effect was not soluble in boiling water or boiling alcohol. 
These results of Smith in finding a growth-promoting substance in 
the anterior lobe which is not soluble in boiling absolute alcohol 
collide directly with the work of Robertson on the properties of 
tethelin which is soluble in boiling absolute alcohol. It follows 
either that the active principles of the anterior lobe of the pituitary 
in the anuran tadpole is entirely different from that of the white 
rat, which is highly improbable, for in the case of the feeding 
experiments of Sihith, mammalian material was used, or that 
there are two different growth-promoting principles in the same 
lobe, which is also Inghly improbable. The possibility arises that 
the growth-affecting properties of tethelin, which are by no means 
as conspicuous as those observed by Smith using whole anterior 
lobe in the tadpole, may be the collateral effects of a substance 
having indeed another function. 

This possible fvmction has been suggested by certain physiological 
effects obtained when tethelin is chemically modified. In 1917, 
Schmidt and May’- published a paper on the possible derivation of 
the active principles of the posterior lobe of the pituitary body from 
the tethelin produced by the anterior lobe. They based their 
suggestion upon the fact that tethelin when treated with barium 
hydroxide yielded a substance exerting on the uterus and on the 
blood-pressure an action similar to that of posterior pituitary 
extracts, usually called pituitrin. In view of the untenability of 
the conception of tethelin as the growth-promoting principle of the 
anterior lobe, as shown by the solubility findings of Smith, this 
suggestion remains the only one providing a possible function for 
tethelin (which is certainly a unique substance obtainable only 
from the anterior lobe) namely as a precursor of pituitrin. 

In 1919, Abel and Kubata® isolated from posterior lobe extracts, 
commonly called pituitrin, the substance B-iminazolylethylamin 
which they called histamin because of its chemical relation to 
histidin, an amino-acid which may be found in the hydrolysates of 
various proteins. They showed that histamin is present in all the 
tissues of the body, and at first put forward the claim that it is the 
smooth muscle-contracting substance of posterior lobe extracts. 
They based their claun upon the fact that histamin causes an 
uterine reaction similar to that of pituitrin. This observation was 
first made by Roth and confirmed by Nieulescu. Guggenheim, 
however, had pointed out a difference in stability of histamin and 
pituitrin toward alkali in the same year that Roth pointed out the 
similarity of their action. Dudley,® in 1919, confirmed this finding 
of Guggenheim, demonstrating that upon contact with sodium 
hj'droxide, pituitrin like adrenalin loses its power to cause specific 
reactions while histamin is not so affected. Also that trj^ptic 
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dipstion deproyed pituitrin but not histamin, and that definite 
solubility diflerences in chloroform and butyl alcohol were marked. 
In 1920 Hanke and Koessler’ .showed by a colorimetric method that 
histamin u'as not present in perfectly fresh beef pituitary. In 
1922, Abel and Rouiller published their observations on the prep- 
aration of a single specific substance from the infundibulum, which 
has both oxytocic and vasomotor properties as well as a powerful 
stimulating effect upon the kidney and estimated that in equal con- 
centrations pituitrin would be found to have fifty times the uterus- 
contracting power of histamin. Their observations dispose finally 
of the claim that pituitrin and histamin are identical. 

Yet the problem of the relation of tethelin to pituitrin and to his- 
tamin remains. As mentioned, the tethelin gives reactions showing 
presence of an iminazol.yl radical, which is also present in histamin. 
On the other hand hydrolysates of tethelin prepared with barium 
hydrox’ide give pituitrin-like oxytocic and vasomotor effects. It 
has been recognized that the specific test for pituitrin is its ability 
to reduce diuresis in the disease diabetes insipidus. It occurred to 
the writer to test the action of barium hydroxide hydrolysates of 
tethelin upon the blood-pressure and upon the diuresis of two 
patients with diabetes insipidus whom he had under observation, 
one a boy of ten and the other a man of forty-five. Both the patients 
had shown satisfactory response to pituitrin as far as their diuresis 
and general comfort was concerned. • 

Case I.— Boy, aged ten years, of Hebraic descent. The father 
is a blonde, large individual, with a tendency to obesity but active; 
the mother is dark, obese and undersized. There is no history of 
familial diseases, but individuals in both paternal and maternal 
families tend to run to extremes, either large and tall or smaller 
than the average. The patient, an only child, was born at term and 
said to weigh 9 pounds at birth. He was' in every way a large 
baby, the mother said. He was kept on the breast until three 
months of age, but developed vomiting which finallj'- caused transfer 
to artificial feeding. Much difficulty was encountered in trying 
various mixtures which he could not assimilate, until one was found 
at the age of six months upon which he thrived, the teeth appearing 
at the same time. He gained quickly, perhaps as a result of over- 
feeding, for he weighed 33 pounds at one year. He did not gain 
so much during the second year, but kept over the average. At 
seven he weighed 54 pounds and first went to school, where he was 
said to be quite bright, particularly in mathematics. At eight, he 
had scarlet fever severely, and was in bed ten weeks, with reported 
development of a cardiac lesion which later cleared up. After a 
few months he began to complain of weakness, headache, trouble 
in using eyes, and great thirst. Frequent urination, nocturnal and 
diurnal, with thirst. He drank now about 7 to 8 quarts of water 
a day and passed about the same. 
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Tlie physical examination showed a rather emaciated-looking boy, 
weighing 49 pounds and 3 feet 11 indies tall. He had a pale, 
sallow complexion. He was found weak, lying in bed and respond- 
ing to questions reluctantly and feebly. His general build had the 
striking slenderness and suggestion of bony fragility that reminded 
one strongly of the somatic tjqie present in the Ixirraine variety 
of pituitary infantilism. The head was long, high and narrow; the 
hair of tlie head was light and very fine, that of the eyebrows was 
so light as to be almost invisible, and the outer half was practically 
missing. The nose was thin and high-bridged. The interpupillary 
space was 2f inches and the eyes had a somewhat mongoloid slant. 
The ears were oval in shape and there was very slight development 
of the free lobe. The teeth were large and rather trapezoid in 
shape and markedly separated. Tlie palate was high and narrow, 
arched like a Gothic arch. Tlie tonsils were present and just 
visible. The neck was relatively long in relation to the size of the 
head and trunk, and the thyroid gland was enlarged. Over it a 
soft, low systolic bruit could be heard. The heart and lungs were 
negative, the liver and spleen could not be felt. The hands were 
oblong in shape, and the lunulse of the fingernails were all quite 
marked. There was no leuconychia; no Chvostek sign. The skin 
was fine, moist and quite light, with a few pigment spots on the 
neck and forearms. On stroking the skin of the chest gently, 
broad red lines appeared which lasted some time. The body 
measurements were; Torso; Lower extremity ratio, 15| inches 
to 27| inches; quotient, 1.8; span, 45 inches; chest circumference, 
25i inches; sitting height, 29 inches. Examination of the blood; 
Hemoglobin (Sahli modified), 90 per cent; leukocytes, 8600 per 
c.m.; polymorphonuclears, 42 per cent; lymphocytes, 54 per cent; 
eosinophiles, 4 per cent. The Wassermann test was negative. 
Blood sugar, 65 mg. per 100 cc; cholesterol, 155 mg. per 100 cc; 
CO 2 combining-power of plasma, 65 volumes per cent; calcium, 9.6 
mg. ; inorganic phosphate, 2.7 ; chlorides, 760 mg. per 100 cc. Urin- 
alysis showed; Reaction acid; specific gravity, 1001; color like 
that of distilled water; negative for albumin, sugar acetone and indol. 
Microscopical examination, negative. Eye examination; Slight 
bilateral concentric contraction of the visual fields and a marked 
contraction of the color fields, greatest on the temporal sides. 
Roentgen-ray examinations; Of the head showed a small com- 
pletely enclosed sella turcica, while that of the diest showed a large 
shadow in the mediastinal region, presumably the thymus. 

The blood-pressure, taken several times, averaged 95/60. The 
quantity of urine observed over a period of a week, averaged between 
7000 to 8000 cc. 

It was then decided to observe the effect of pituitrin upon the 
blood-pressure and the urinary output. The effect upon the urine 
was to reduce it to 1800 cc for tlie following twenty-four hours 
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Upon tlie blood-pressure, tlie effeets were as follows: After fifteen 
minutes, 100/60; after thirty minutes, 125/80; after 45 minutes, 
135/80; after sixty minutes, 145/90; after one hundred and twenty 
minutes, 130/90; after three houm, 120/80; after 4 hours, 95/60. 

There was marked subjective improvement during the twenty- 
four hours, the color of tlie face and the general vivacity increasing 
greatly as well as the appetite. Also a bowel movement occurred 
without resort to cathartics. On the day after, nothing was given 
and the quantity of urine rose to 6500 cc. The day after was chosen 
as the one on which to give the barium hydroxide hydrolysate 
of tethelin; 1 cc was given Inqioderroicalty, There was no effect 
upon the output of urine. Upon the pressure, the effect was as 
follows : After fifteen minutes, 100/65; after thirty minutes, 120/70; 
after forty-five minutes, 130/70; after sixty minutes, .135/85; after 
one hundred and twenty minutes, 130/70; after three hours, 110/65. 

These determinations were repeated upon alternate days, with 
pitiiitrin and with tethelin lij'^drolysate, with the same results. It 
appeared therefore that while pituitrin had definite effects upon 
both the urinary output and the blood-pressure, the substance. pro- 
duced by the barium hydroxide treatment of tethelin affected only 
the blood-pressure. It follows that iiituitrin is not present in the 
hydrolysate of tethelin, and that the possibility that tethelin may 
be the physiological precursor of pituitrin cannot be sustained. This 
conclusion ivas confirmed by observations made upon a second 
patient with diabetes insipidus, an adult who was seen some six 
months later, the details of which I shall now present. The first 
patient was kept comfortable with injections of pituitrin given on 
alternate days, and small doses of whole gland pituitary substance. 
But he died about a year and a half later of penumonia, following 
an upper respiratory tract infection. 

Case II.— E. R., a rabbi, aged forty-five years, married, with six 
children, all of whom are living, about a year and a half ago began 
to urinate large amounts frequently. He is now passing from 10 to 
20 quarts daily. At the same time he has put on over 50 pounds in 
weight. He was born in a small town in Russia. The family 
history was negative except that an uncle and a grandfather had 
suffered from diabetes mellitus. The past history showed that he 
bad had scarlet fever at the age of seven and mumps at the age of 
thirteen. The mumps had apparently not been complicated by 
orchitis. The intellectual development had begun early, while the 
sexual development had begun late, hair on the face not appearing 
until the age of sixteen. He was admitted to the rabbinate at the 
age of twenty-tliree and had held the position of rabbi in his com- 
munity until five years ago when war conditions forced him to 
emigrate to America. Here he had supported himself by teaching 
Hebrew, but had never obtained the rabbinate of a synagogue. 
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There had been mucli worry over economic considerations. He had 
married at twenty-five. 

About a year and a half ago began to experience abnorinal thirst. 
He found himself drinking every hour, then almost all the time, with 
a feeling of insatiable tlurst. He began to pass large quantities of 
urine at the same time, frequently, and also began to put on weight. 
A desire for sweets had always been a personality characteristic; 
but now this desire for sweets also increased greatly and there were 
times when he would eat a pound to a pound and a half of chocolate 
a day. But this had no relation to the thirst or frequent urination, 
because these would continue on days when he would prevent 
himself from indulging in sweets. 

The physical examination showed a rather large, robust man who 
outwardly did not appear at all ill. He weighed 187 pounds and 
was 5 feet 7 inches in height. His span, however, was 5 feet 9 inches. 
His torso measured 17 inches, while the lower extremity was 36| 
inches. His head was rather large for the height, and brachy- 
cephalic. The effect of the facial contour was rounded with promi- 
nent cheek bones. The interpupillary space was 2| inches, while the 
intermalar space was 5| inches. The nose was short and pointed. 
The ears were large, witli a horizontal upper border, and the lobe 
running into the face. The elfin was covered by a profuse growth of 
a black beard. The teeth were in very poor condition showing much 
decay and caries, with several of the molars missing. The upper 
central incisors were large and separated and showed large areas 
of erosion. The lateral incisors were small and pointed and showed 
several chalky white spots. The canines were not pointed. The 
palate was markedly arched and the tonsils were present, but did 
not appear diseased. The thyroid was palpable but not enlarged. 
The heart, lungs and abdomen were negative. The skin was smooth 
and soft except on the outer part of the fibise where it was rather 
hyperkeratotic. The hair of the scalp was thick, black and gray. 
The eyebrows were well-developed and there was a nasal brow. 
The axillary and pubic hairs were well developed, but there was 
very little hair on the extremities. The general contour of the 
body showed an excessive deposit of fat in the breast regions, above 
the pubis and over the hips and thighs and below the nape of the 
neck giving the body a feminine appearance. The hands were 
distinctly spade-like in appearance, the fingers were straight and 
flat, the nails showed a nmnber of white horizontal lines. Neuro- 
logical examination; Slight positive Chvostek sign. Examination 
of the blood; Hemoglobin (Sahli modified), 85 per cent; erythro- 
cytes, 4,500,000 per c.mm.; leukocytes, 5600 per c.mm.; polymor- 
phonuclears, 56 per cent; lymphocytes, 42 per cent; eosinophiles, 
2 per cent. The Wassermann reaction was negative. The blood 
sugar was 0.78 mg. per 100 cc; cholesterol, 175 mg. per 100 cc; 
CO 2 combining-power of the plasma, 50 per cent; calcium, 8.7 mg.; 
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inorganic phosphate, 3.5 mg. chlorides, 820 mg. per 100 cc. Urin- 
alysis showed: Reaction acid; specific gravity, 1005; color like 
that of distilled water; no albumin, sugar, acetone or indol. Micro- 
scopically, a few leulcocjdes and cylindroids. Eye examination: 
Marked temporal pallor of the discs and irregular contraction of 
the visual fields, with concentric contraction of the color fields. 
Roentgen-ray examinations: Showed an enlarged sella tmcica with 
marked erosion of the anterior and posterior clinoids and of the 
dorsum. That of the chest showed no pathological shadow in the 
mediastinal region; that of the hands showed complete closure of 
the epiphyses and rather marked tufting of the terminal phalanges 
and decreased density of the compact zone of the terminal phalanges 
and decreased density of the compact zone of the bones. Tlie 
blood-pressure, taken daily for a Aveek, averaged 110/70. Tlie urine 
over the same period varied between 8000 and 11,000 cc, Tlie eft'ect 
of pituitrin upon the blood-pressure and urinary output was then 
determined. One -cubic centimeter was injected intramuscularly. 

Tlie eft’ect upon the blood-pressure was as follows: 

After fifteen minutes, 115/70; after thirty minutes, 135/85; after 
forty-five minutes, 145/85; after sixty minutes, 150/90; after one 
hundred and twenty minutes, 135/80; after three hours, 120/80; 
after four hom’s, 110/80, The urinary output for the next twenty- 
four hours was 2460 cc, and its specific gravity rose from 1006 to 
1012, The patient declared that he felt strong enough to get out 
of bed. His appetite Avas markedly improved, while the craAung 
for SAveets Avas greatly diminished. On the following day, howeA'^er, 
he complained of wealmess and the urinary output Avas 8900 cc. 
He expressed a continuous desire for sweets. Three days later he 
Avas giA^en an injection of tlie barium hydroxide hydrolysate of 
tethelin. Tliere Avas no effect upon the output of urine, AAdiidi was 
9600 cc. Upon tlie blood-pressure however, there was a definite 
eft’ect. 

After fifteen minutes, 110/70; after tliirty minutes, 130/75; after 
forty-fiA’-e minutes, 140/80; after sixty minutes, 155/90; after one 
hundred and tAventy minutes, 150/85; after three hours, 130/80; 
after four liom’s, 115/85. 

Conclusions. It is evident that while the injection of pituitrin 
in both cases of diabetes insipidus produced a definite effect upon 
both the blood-pressure and the urinary output, the barium hydrox- 
ide hydrolysate of tethelin produced a pressor eft’ect only upon the 
blood-pressure, but not upon the urinary output. This seems to 
prove the lack of identity betAveen the active principle present in 
the solution known as pituitrin and the pressor substance produced 
from tethelin by barium hydroxide hydrolysate. This Avould appear 
to make invalid tlie hypothesis which has been adAvanced to explain 
the presence of tethelin in the anterior lobe of the pituitary gland, 
namely, that it is produced in that lobe to act as the chemical pre- 
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cursor of pituitrin, which could then be looked upon as a derivation 
of tethelin. The pressor reactions obtained after manipulation of 
tethelin may be due to a freeing of the imino-azolyl radical indicated 
by Wiedel’s reaction. This may also account for statements con- 
cerning the presence of histamin in old preparations of pituitary. 
The function of tethelin, if it is a physiologically occurring substance 
and not a by-product of the chemical manipulation of the dead 
glandular material, therefore remains a mystery. 

BIBLIOGRAPHY. 

1. Robertson: The Influence of Tethelin Upon the Growth of the White Mouse, 
Jour. Biol. Chem., 1916, 24, 397. 

2. Barney, E. L.: A Discussion of Lipoids Concerned in Growth with Chemical 
Observations on the Action of Tethelin, Jour. Lab. and Clin. Med., 1917-1918, 3, 
480. 

3. Mayo: Report on the Use of Tethelin, Med. Jour., Sydney, 1918, 5, 413. 

4. Schmidt and May: On the Possible Derivation of the Active Principle of the 
Posterior Lobe of the Pituitary Body from the Tethelin Produced by the Anterior 
Lobe, jour. Lab. and Clin. Med., 1917, 2, 708. 

5. Abel and Kubata: On the Presence of Histamin in the Hypophysis, etc.. 
Jour. Pharm. and Exper. Therap., 1919, 13, 243. 

6. Dudley: Some Observations on the Active Principle of the Pituitary Gland, 
Jour. Pharm. and Exper. Therap., 1919, 14, 295. 

7. Hanke and Koessler: Is Histamin a Normal Constituent of the Hypophysis? 
Jour. Biol. Chem., 1920, 43, 657. 


GASTROINTESTINAL ULCERATION FOLLOWING CUTANEOUS 
BURNS. WITH REPORT OF CASE. 

By Edward Novak, A.B., M.D., 

BALTIMOHE, MD. 


Historical. Ulceration of tbe gastrointestinal tract following 
external burns is a subject that has attracted attention at intervals 
ever since 1842. In that year Curling^ made his report of 12 cases 
of external burn with subsequent lesions in the intestine. Ulcer- 
ation was proved at autopsy in nearly all of these cases, by the 
occurrence of perforation or hemorrhage in 2 or 3 others. In 2 
cases inflammation only was found. In all of these cases, the lesions 
found were in the duodenum within an inch of the pylorus. 

Curling s name has been associated ever since with duodenal 
ulcers subsequent to external burns. Most text-books barely 
mention the subject: (1) Because of its uncommonness and the 
lack of precise knowledge and (2) on account of the slight diagnostic 
and therapeutic interest. 

Curling himself rather discounted the earlier observations of 
Dupuytren on the ground that the inflammation and ulceration 
described by the latter were not limited to the duodenum. Curling 
undoubtedly gave the first connected specialized description; but 
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on tlie question of priority the reader may formulate his own opinion 
from the following facts: 

^ Dupuytren^ in 1832 clearlj'^ recorded the finding of gastrointes- 
tinal inflammation and ulceration after burns. He does not delimit 
the^ areas involved — it is probable that the lesions occurred in 
various parts of the stomach and intestine. Specifically, he speaks 
of the whole ileum being bright red; of fluid blood being present 
in the stomach and in the intestines; of the third case he says: 
^'In the stomach and near the pylorus there are numerous small 
and nearly miliary ulcerations. The whole ileum is deep red.” 
Curling’s reflection on the earlier observations implies that he con- 
sidered the duodenal localization specific. This is certainly an 
unjustified assumption; other cases have been described in which 
the stomach was the site of ulcers; the present paper will record 
such a case. 

MacCallum® says, in connection with the subject of burns: “The 
duodenal ulcers so often mentioned are really rare.” The text- 
book allusions are correspondingly timid ; the only real descriptions 
given are in special articles. 

Descriptive. Clinically the occurrence of ulceration may be 
heralded by hematemesis, raelena or the signs of intestinal perfor- 
ation. These events may take place at any time from four days to 
several weeks after the external burns have been sustained. One 
of Dupuytren’s patients died in thirty-six hours and ulcers of the 
stomach were found. Curling’s patients that showed definite 
ulceration at autopsy died from six to twenty-one days after being 
burned. In one case where the patient died on the fourth day only 
an inflammatory process was found in the duodenum. Perforation 
occurred in one case as early as the sixth day. 

Rokitansky, as quoted by Swain, ^ says that duodenal ulcer may 
be fatal in from four to sixty days after the burns are received, 
Simpson® describes acute abdominal symptoms, suggestive of intes- 
tinal ulceration, coming on with fever more than one hundred days 
after the occurrence of extensive burns. This patient, however, 
recovered. 

Not all cases of intestinal ulceration after burns have a fatal 
ending. Curling remarks that death from other causes, some time 
after burn, occasionally leads to the discovery of recently healed 
ulcers in the duodenum. 

Pathology. The external burns may be of the first degree or more 
severe; in area that may be very extensive, in some cases they have 
involved a relatively small part, i. e., less than one-fifth of the body 
surface. 

Accurate description of the ulcers is not usually attempted in 
the literature.. They may be miliary in size, the largest are an 
inch or more in diameter. A sharp edge and a clean base, perhaps 
grayish, are usually mentioned. The mucous membrane alone has 
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been involved in some instances, in others all the coats of the intes- 
tine have been penetrated. The deptli of the ulceration probably 
is dependent in part on the factor of time; but this is difficult to 
determine because the time at whicli ulceration begins cannot be 
known. Perforation certainly has occurred by the fourth day after 
the burning; some ulcers never perforate, but heal. In the cases 
where perforation takes place as late as the eighteenth or nineteenth 
day, the ulcerative process may have had its inception the day before 
or two weeks before. Seldom is ulceration found when death takes 
place after a longer time than three weeks. It may be said, there- 
fore, that the ulcers develop soon after the burn and progress rapidly 
to perforation, hemorrhage or healing. They do not become 
chronic. 



Section through a miliary ulcer, showing loss of mucosa, inflammatory reaction 
in surrounding mucosa, membrana propria and submucosa (lower power). 


Dupuytren is well quoted here: “It has been demonstrated by 
postmortem observation, that when an individual has perished in 
a general conflagration, in the midst of flames, or a few moments 
after being rescued from them, inflammation has not had time to 
develop itself in the intestinal canal, but we there find marks of a 
violent congestion. If some days have elapsed since the accident, 
we find, on opening the bodies, all the distinctive marks of gastro- 
enteritis. Finally, if the patient has died at a still more remote 
period, we find in the viscera and particularly in the digestive 
apparatus, profound alterations. The mucous membrane presents 
more or less vivid red patches and more or less deep ulcerations.” 

The mucosa adjacent to the ulcer is not grossly changed; but 
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Leonard,® in ]iis case, observed microscopically that the cells near 
tlie ulcer were obscured; a laj^er of polymorphonuclear cells was 
seen covering the base. 

Localization. In all of Curling’s cases the ulcerations, when they 
were seen, were in the duodenum, near the pylorus. He rather 
implies, by his reference to Dupuytren, that lesions elsewhere in 
the alimentary canal are of a different nature. It is difficult to 
understand this assumption if the latter ulcers have been found 
under similar circumstances. Stengel,^ after calling attention to 
the definite relationship between cutaneous burns and duodenal 
ulceration, says that “ in exceptional cases, ulcers in the stomach 
or the lower part of the intestinal tract have been found associated 
with such duodenal ulcers.” One of Dupuytren’s cases showed 
numerous small and large ulcers in the stomach, near the pylorus, 
while the duodenum was intact. In Leonard’s patient, likewise, 
24 small ulcers were present in the stomach, most of them near the 
pylorus, and the duodenum was normal. A third such case is 
reported in the present paper. These tlnree instances are the only 
ones of the kind tlius far found in a rather wide search through the 
literature. 

Etiology and Mechanism. Hypotheses as to the eause of death in 
cases of superficial burn have not attained to the dignity of theories; 
and so it stands ndth regard to the causation of gastrointestinal 
ulceration. 

Ulcer is not a constant sequela of burn. Fenwick® states that it 
occurs in 6.2 per cent of all fatal burns. In Erichsen’s® series of 68 
cases, two were known to have had duodenal ulcers. 

Bardeen,^® in his studies of the visceral changes after burns, lists 
most of the possible theories of causes of death, without giving 
any of them especial preference. Most of the same theories have 
been invoked in explanation of the seemingly unaccountable occur- 
rence of these ulcers in the alimentary canal as a complication of 
burns on the skin. Just as in the case of peptic ulcer and probably 
for the same reasons, any theory is diflScult of proof. The principal 
hypotheses may be given brief mention. 

It is conceivable, say some writers, that the damage to the skin, 
together with shock, suppresses the cutaneous secretion and that 
sympathetically the secretion of the intestinal mucosa is inliibited, 
rendering the tissues vulnerable. Curling states that in one case 
there were changes in Brunner’s glands. This suggestion does not 
account for the ulcers found in Leonard’s case, for instance, where 
the skin was not injured, but the burn consisted of a baldng of the 
pelvic tissues, after Percy’s method for the treatment of carcinoma 
of the cervix of the uterus. 

That in the burned tissue is elaborated a toxic substance is another 
view. This substance may be excreted into the intestine. ^ As the 
duodenum is peculiarly the site of the lesions, some color is given 
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to Hunter’s^i theory that the presumptive toxin is excreted by the 
liver in the bile. Some experimental work has been done to sub- 
stantiate this view. Hunter injected toluylenediamin into dogs 
and noted ulceration of the duodenum, Fenwick after tying the 
common bile duct failed to produce ulcers in this. way. Various 
attempts to reproduce ulcers by injecting extracts of burnt skin . 
have failed, except that Busse^^ this way induced hemorrhage and 
inflammation; these were not limited, however, to the duodenum 
but occurred also in the jejunum and stomach. Busse is authority 
for the statement that similar lesions in the duodenum may be 
found in those who have died of carbon monoxid poisoning. 

Catiano^® concludes that a toxin reaching the intestinal wall 
causes a reduction in its natural alkalinity, allowing digestion of 
the mucosa to ensue. Cooke^^ thinks that reflexly the antiferments 
of the mucous cells are destroyed. 

Minute emboli and reflex inhibition of the intestinal circulation 
are two further suggestions, resting upon no objective support. 

Report of Case. A white woman, aged twenty years, was admitted 
to the Colonial Hospital on January 14, 1924. The story was that 
the patient’s dress caught fire as she passed a gas stove and she was 
bmned on both forearms, both legs from the ankles to the knees, 
on the left hip and about the left breast. In the past history there 
was nothing of importance. No gastric trouble had ever been expe- 
rienced. She had had two children. 

Examination showed a woman 5 feet 3 inches tall, weighing 
110 pounds. Chest and abdomen negative. The burns were 
mostly of the second degree. Urinalysis showed a trace of albumin 
on January 16 and again on January 23; the urine was acid the 
first time, alkaline the second time. There were no casts, no blood. 
The burns were dressed with picric acid. The patient was nauseated 
and vomited frequently; no blood was noted in the vomitus. The 
urine was abundant at first but began to diminish after January 20. 
On January 22 she voided only 275 cc and after that very little, 
involuntarily. Vomiting continued. The patient became irra- 
tional. The temperature was elevated on the 17th and thereafter 
ranged from 99.5° to 103° F,, usually above 100° F. No blood was 
ever noted in the stools. The patient became comatose and died 
on January 24. The clinical diagnosis was acute uremia due to 
external burns. 

Necropsy. The subject is a young white female, rather ema- 
ciated. Numerous large second and third degree burns are present 
on the arms, body and legs. Rigor mortis is very slight. The 
peritoneal cavity is dry. The muscles and most of the tissues appear 
desiccated. ^ The liver is of normal size, light brown in color and 
of firm consistency. On section the liver substance shows a slightly 
convex surface, yellowish-brown in color, with the lobular markings 
distinctly outlined by bloodvessels. There are small areas of yellow 



124 A^OVAK. GASTRO INTESTINAL ULCERATION FOLLOWING BURNS 

mottling, indicating fatty change. Tlie gall-bladder is normal. 
iJie spleen is normal in size and consistency, of a purplish-red color, 
with no excess of pulp or fibrous tissue. The Malpighian corpuscles 
are large and prominent. The kidneys are of average size, dark 
purple, with capsules stripping readily. The renal tissue is a little 
more bloody than normal, the cortex is about 6 mm. in thickness, 
with fairly distinct striations. TTe pyramids and columns are 
slightly swollen. Tliroughout the tissue, especially in the inter- 
pyramidal portions, there is a moderate amount of yellow streaking. 
Pelves, ureters and bladder are normal. 

The stomach is greatly dilated, containing a cloudy liquid. Tlie 
external surface is closel.y speckled with light gray areas, 2 or 3 mm. 
in diameter, which appear more translucent than the other portions. 
I^dien the stomach is opened these lighter areas are seen to corres- 
spond to numerous small punched-out lesions in the mucosa and 
possibly deeper coats. All of them are within 3 inches of the 
pylorus. No visible inflammatoiy reaction is associated with the 
lesions, which are 40 to 50 in number. The pylorus, duodenum 
and both large and small intestines, also the appendix, are normal. 
Nothing abnormal is seen in the pelvic organs.’ The adrenal 
medulla is liquescent. The pancreas is large and quite hard, of 
an orange color. In the lungs, there was some congestion and 
edema of the lower lobes and in the left lower lobe is a small patch 
of bronchopneumonia. Tlie heart is negative. Microscopical. 
Kidneys: The bloodvessels are moderately engorged. There are a 
few small extravasations of blood between the tubules. The tubular 
epithelium is swollen and in many places necrotic. The glomeruli 
show accumulations of wandering cells. Liver: There are patches 
of necrosis, at the periphery of the lobules. There is a small amount 
of pigmentation. Heart Mtiscle: Normal except for small hemor- 
rhages between some of the fibers. Spleen: Marked engorgement 
of bloodvessels; large numbers of wandering cells filled rvith pigment 
as well as much granular pigment in the tissue. Adrenals: Show 
nothing remarkable; no hjqiertrophy of the cortical elements. 
Lungs: Moderate edema, patches of bronchopneumonia in stage 
of red hepatization. Stomach: The ulcers do not go deeper than 
the submucosa. There is a moderate inflammatory reaction in the 
mucous membrane indicated by numbers of small roimd cells 
between the gland elements; these appear most numerous near the 
ulcers. The bases of the ulcers, however, do not show any layer 
of leukocytes such as described by Leonard. In a few places the 
submucosa and the muscularis contain numbers of round cells. 

Summary. Ulceration of the gastrointestinal tract is an uncom- 
mon complication of extensive cutaneous burns, occuring probably 
in about 5 per cent of the fatal cases. Inflammation very likely 
is much more common. The condition was described by Dupuytren 
ten years before Curling made his Avell-known report. 
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The ulcers nearly always are found in the first part of the duo- 
denum ; but in a certain number of cases other parts of the alimentary 
tract are involved. At least three instances are recorded, including 
the author’s case, in which the stomach alone was the site of mul- 
tiple small ulcers. 

Tlie mechanism of the production of these ulcers is shrouded in 
mystery; but it seems most probable that excretion of toxic material 
into the gastrointestinal lumen takes place and that the mucous 
lining is injured thereby; just as lesions of the epithelium of another 
excretory organ, namely the kidney, are found after burns. 

In the present case death supervened on the tenth day after 
the accident, without any gastrointestinal symptoms having been 
noted, except vomiting. Multiple small ulcers were found in the 
stomach near the pylorus, and nowhere else. Acute nephritis was 
also present. 


REFERENCES. 

1. Curling, T. B.: On Acute Ulceration of the Duodenum in Cases of Burns, 
Medico-Chirurgical Trans., London, 1842, 25, 260. 

2. Dupuytren, Baron; Clinical Lectures on Surgery, 1832, translated from French 
by A. S. Doane, Boston, Carter, Hendee Company, 1833, p. 229. 

3. MacCallum, W. G.: Text-book of Pathology, Philadelphia, W. B. Saunders 
Company, 1918, p. 366. 

4. Swain; Extensive Burns, Hematemesis, Death, Necropsy, Lancet, 1893, 2, 
1127. 

5. Simpson, J. C.; Case of Extensive Burn of Thighs and Abdomen, Probable 
Ulceration of Intestine, Recovery, Brit. Med. Jour., 1889, 2, 875. 

6. Leonard, V. N.; Fatal Complications of Percy’s ‘‘Cold Iron” Method in the 
Treatment of Inoperable Carcinoma of the Cervix, Surg., Gynec. and Obst., 1917, 
24, 156. 

7. Stengel, A.; Osier’s Modern Medicine, Philadelphia and New York, Lea & 
Febiger, 1908, 5, 389. 

8. Fenwick; Quoted by Stengel. 

9. Erichsen: Quoted by Swain. 

10. Bardeen, C. R.; A Study of the Visceral Changes in Extensive Superficial 
Burns, Jour. Exper. Med., 1897, 2, 501. 

11. Hunter; Quoted by Stengel. 

12. Busse; Ueber Darmveranderungen nach Verbrennung, Verhandl. d. deutsch. 
path. Gesellsch. f. Chir., 1914, 17, 290. 

Catiano; Ueber die Storungen nach ausgedehnten Hautverbrennungen, 
Virchows Arch. f. path. Anat., 1882, 87, 345. 

14. Cooke; Quoted by Stengel. 


VOL. 1G9, NO. 1. JANUAIIT, 1925 


5 



REVIEWS. 


Gray’s Anatomy. Edited By Warren H. Lerts, B.S. ]\I.D., 
Professor of Physiological Anatomy, Johns Hopkins University. 
Twenty-first edition, tliorougliJy revised and re-edited. Pp. 1417 ; 
12S3 illustrations. Philadelphia and New York: Lea & Febiger, 
1924. 

The twenty-first edition of Gray’s Anatomy brings up to date 
one of the most remarkable text-books that has e^’^er been published 
in the English language. The first edition of this work appeared 
in 1S5S and succeeding editions have appeared from time to time, 
so that tile work has been kept up to date most consistently and 
most thoroughly. During the sixty-six years that have elapsed . 
since the appearance of the first edition this book has been used by 
countless generations of medical students. The reviewer knows of 
no book tliat can look back to such a long and honored career. 
Such a past speaks well for the genius of Gray and for the succeeding 
autliorities who have revised the subsequent editions. The new 
edition follows very closely the original plan of Gray, which on the 
whole has not been changed in any fundamental respect. In the 
present edition there have been incorporated new illustrations and 
some of the older ones have been replaced by new figures. In 
addition to that, the section on the heart musculature has been 
added and new material added to the section on embryology of the 
ductless glands. There are a comparatively few otlier changes 
and tlie new edition remains much as the previous ones. May this 
wonderful text-book have as wonderful a future as it has had a 
distinguished past. M. 


Internal Medicine for Nurses. By Clifford Bailey Farr, 
M.D., Director of Laboratories, Pennsylvania Hospital, Depart- 
ment for IMental and Nervous Diseases; formerly Associate in 
Medicine, University of Pennsylvania. Fourth edition. Pp. 377 ; 
75 illustrations. Philadelphia: Lea & Febiger, 1924. 

This is one of the clearest, most succinct and well arranged text- 
books for the instruction of nurses that we know of. We have used 
it for some years now in the classes that are given in one of the large 
hospitals and it has alwaj^s been found satisfactory for every need. 
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It is sufficiently wide in scope to give the nurses a clear idea of 
medicine, yet it is not so deep and involved that they become quasi 
medical students rather than nurses. This new edition maintains 
the high level of the previous editions. M. 


A Textbook of Biology. For Students in General, Medical and 
Technical Courses. By Williaiii Martin Smallavood, Ph.D. 
(Harvard), Professor of Comparative Anatomy in the Liberal 
Arts College of Syracuse University. Fifth Edition. Pp. 393; 
249 engravings and 3 plates in color. Philadelphia and New 
York: Lea&Febiger, 1924. 

While it is obviously impossible to touch more than the very 
highest spots of biology in less than 400 small pages, nevertheless 
this book is far from a mere handbook for high-school students. 
It should broaden the horizon of students of medicine, as well as of 
natural history, and form pleasant, instructive reading to the grad- 
uates in these fields who still realize that they are students also. 
In the first seven chapters the principal fields of biology —the various 
systems of the animal body, cells, tissues, embryology— are illus- 
trated by a single complex animal, the frog. The second and third 
parts deal with plant and lower animal forms, while the fourth 
discusses such biological problems as evolution, genetics and 
adaptation. K. 


Pathogenic Microorganisms. By William Hallock Park, 
M.D., Professor of Bacteriology and Hygiene, University and 
Bellevue Hospital Medical College and Director of the Bureau 
of Laboratories, of the Department of Health, New York City; 
Anna Wessels Williams, M.D., Assistant Director of the 
Bureau of Laboratories of the Department of Health and Charles 
Krumaviede, M.D., Assistant Director of the Bureau of Labora- 
. tories; Associate Professor of Bacteriology and Hygiene in the' 
University and Bellevue Hospital Medical College, New York 
City. Eighth Edition, Pp. 811; 211 engravings with 9 full page 
plates. Philadelphia and New York: Lea & Febiger, 1924. 

For a new edition of such a well-knovm book, little more is neces- 
sary than to note the changes from the last edition, which are, how- 
ever, considerable. The grouping and terminologv of organisms 
conforms more closely to the recent adoptions of "the Society of 
American Bacteriologists. The sections on immunitv have been 
amplified and the authors’ experiences in diphtheria immunization 
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gi\’^en. I/atest information on the value of certain sera and vaccines 
lias been included, together with the new facts about measles, 
tularemia, scarlet, typlius and Rocky Mountain fever. The chapters 
on anaerobes, pyogenic cocci, paratyphoid and dysentery bacilli 
and the higher bacteria are practically rewritten. A forty-three-ineli 
table summarizes details of the commoner bacteria, but repels by 
its size and clumsiness: Certainly it would not stand much use in 
its present position. One cannot but regret the careless proof- 
reading which permits “Promazek,” “Leishmannia,” “Madsoun,” 
“Tarbardillo,” “De Xanif” and “Ocutt” (page 177) and so forth. 
Nor could I find any reference to the organism of inguinal granuloma, 
or to the part played by the reticulo-endothclial system in the devel- 
opment of immunit3^ K. 


Ei-iDEirrc En-cepiialitis. By Arthuk J. Hall, M.A., M.D., 
CbiAin., F.R.C.P., LOiYDOX, Professor of Medicine, University of 
Sheffield. Pp. 279; 17 plates and other illustrations. New York: 
William Wood & Co., 1924. 

This book is made up for the greater part of Lumleian lectures 
delivered before the Royal College of Physicians of London in 1923. 
The b'ook gives in great detail all the facts about epidemic enceph- 
alitis from the history of the disease to the treatment. The book 
goes into the subject with great thoroughness and the plates illus- 
trating the pathology and certain stages of the disease are well done. 

One of the most valuable parts of the book is the bibliography 
which makes up eighty-four pages and is composed of two thou- 
sand and fifty-six references. W. 


Infantile Paralysis in Vermont, 1894-1922. A Memorial to 
Charles S. Caverly, M.D., Burlington, Vermont: State Depart- 
ment of Public Health, 1924. 

The Vermont State Department of Public Health has brought 
together in this volume not only the studies that were made in the 
poliomyelitis epidemics of 1914-15 but also the earlier contributions 
of Dr. Charles S. Caverly who Avas the first to report upon an epi- 
demic of poliomyelitis (1894) in Vermont, in Avhieh State epidemics 
have occurred at intervals since this time. 

The epidemic of 1914 was extensively studied by Dr. Lovett, 
Dr. Aycock, Dr. Amos, Dr. Taylor and others under the super- 
Ausion of Dr. Simon Flexner. This AAmrk was made possible b.y 
the contributions of the Rockefeller Foundation. The material in 
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the present volume has appeared in part in current literature. ^ It 
represents the application of research from a laboratory standpoint, 
utilized in a state-wide plan which was adopted for the prevention 
and treatment of these cases of poliomyelitis, a plan so thorough 
and comprehensive that it is now very generally adopted and used 
throughout the country. This volume is a splendid example of what 
can be accomplished in the study of disease by the cooperation of 
numerous specialists. It represents the most complete studies of 
poliomyelitis and the broadest that have ever been carried out in an 
epidemic. The work will well repay the trouble and expense that 
the Vermont State Board of Health has gone to in collecting and 
bringing together this material in order to make it available in a 
form suitable to the practitioner of medicine and the public health 
official. M. 


The Anatomy of the Nervous vSystem. By Stephen W. 
Ranson, M.D., Ph.D., Professor of Anatomy in Northwestern 
University Medical School Chicago. Second Edition, pp. 421; 
284 illustrations, some of them in colors. Philadelphia and 
London: W. B. Saunders Company. 

The second edition continues to be the most practical short 
anatomy of the nervous system in English. Special stress is laid 
on the “developmental and functional significance of structure.” 
The outstanding omission of the first volume has been filled in by 
a description of the blood supply. One of the best chapters is the 
general consideration of the cranial nerves and their nuclei from 
functional standpoint. The chapter on clinical cases illustrating 
the anatomic principles is new and adds to the book. With but 
few additions the book is practically the same as the first edition. 

W. 


The Diagnosis of Nervous Diseases. By Purves Stewart, 

K.C.M.G., C.B., M.D,, Edin., F.R.C.P., Sixth Edition. Pp. 

648; 285 illustrations. New York: E. B. Treat & Co., London: 

Edward Arnold & Co., Printed in England, 1924. 

Previous editions of this well-known work have been reviewed 
m this Journal. Stewart in his preface to this edition says that he has 
never claimed his work to be a texl-book of Nervous Diseases but 
that it is rather an appendix approaching the subject from the clin- 
ical point of view and intended to be used in conjunction with other 
standard works. The reviewer can only state that he would much 
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rather have this book for reference in neurologic matters than the 
vast majority of books which pretend to l^e text-books of nervous 
diseases. 

Instead of diseussing tlie various diseases in the ordinary way, 
the book is divided into chapters which take up for example- 
coma, fits and other convulsive phenomena, affections of the cranial 
nerves, abnormalities of sensation, reflexes, psychoneuroses, cerebro- 
spinal fluid and otlier phases of neurologic conditions. To the 
neurologist this book is indfspcjisable and to the general diagnos- 
tician it should be an absolute necessity for a quick and compre- 
hensive ex])osition of nervous disorders. W. 


Es.sent:al.s of Pre.scription Writing. By Cary Eggleston, 
M.D., Assistant Professor of Pharmacology, Cornell University 
jMedical School. Third Edition, revised. Pp. 146. Pliiladel- 
phia: W. B. Saunders Company, 1924. 

This little book, pocket size, is packed with facts relative to the 
art of prescription writing. It should be a very valuable book to 
lie on the doctor’s office desk for immediate reference. M. 

A AIanual of Diseases of the Nose, Throat, and Ear. By 
E. B. Gleason, M.D., LL.D., Professor of Otology, Medico- 
Chiriirgical College Graduate School, University of Pennsylvania. 
Pfifth Edition, thoroughly revised. Pp. 660; 212 illustrations. 
Philadelphia: W. B. Saunders Company, 1924. 

Doctor Gleason’s book is one of the standard text-books in 
his specialty and as such has run through repeated editions since its 
first appearance in 1907. The present edition well maintains the 
standard set by the prei'ious ones and is in every way most 
commendable. ' 


Geschichte der Medizin. By Paul Diepgen, M.D., Ph.D., 

Professor of Medicine at Freiburg i.B. Pp. 146; 1 illustration. 

Berlin and Leipzig: Walter de Gruyter and Company, 1924. 

This, the fourth volume of the History of Medicine Series, 
deals with the fundamental medical and biologic sciences, from the 
time of the founding of cellular pathology to the present. It 
upholds the high standard set by the preceding volumes in the 
rather surprising amount of information presented in a very brief 
space, and withal accurately. The work is a part of the “ Goeschen 
Collection” which plans to present in a large series of similar small 
handj'^ volumes wliat amounts to a synopsis of human scientific 
knowledge, K’ 



PROGRESS 

OF 

MEDICAL SCIENCE 


MEDICINE 


TJNDKB THE CHARGE OF 

W. S. THAYER, M.D., 

PROFESSOR OF MEDICINE, JOHNS HOPKINS HNIVERSITT, BALTIMORE, MARYLAND, 

AND 

ROGER S. MORRIS, M.D., 

TAYLOR PROFESSOR OF MEDICINE IN THE HNIVERSITY OF CINCINNATI, 
CINCINNATI, OHIO. 


Pulmonary Infection with the SpirocKsetse and Fusiform Bacilli of 
Vincent.— McNeill {Bull. Johns Hopkins Hosp., 1924, 35, 368) reports 
a unique case of advanced pulmonary disease, involving the upper 
third of each lung. On physical examination of the emaciated patient 
there was dulness anteriorly and posteriorly and intensification of the 
spoken and whispered voice over the upper lobes, and a few moist 
rales at the apices after coughing. Roentgen-ray examination of the 
chest showed soft, spotty infiltration in the upper two-thu’ds of both 
lungs. There was a leukocytosis of 18,500, with 39 per cent poly- 
morphonuclear eosinophiles. The sputum was mucopurulent, some- 
times blood-tinged and abundant. No tubercle bacilli were demonstrable. 
When the sputum was examined several hours after collection many 
varieties of bacteria were found, but no spirochfetse or fusiform 
bacilli. Wlien the sputum was examined one to two hours after 
collection a few spirochsetie but no fusiform bacilli were seen. How- 
ever, examination of the sputum immediately after it was coughed up 
showed large numbers of spirocluetfe and fusiform bacilli, identical 
morphologically with those seen in Vincent’s angina. Following four 
intravenous injections of neoarsphenamin and 100 gr. of potassium 
iodid daily by mouth, the patient recovered and gained 32 pounds in 
weight. Roentgen-ray examination of the lungs showed no infiltrate 
and the physical findings were normal. Nearly three mpntlis after 
treatment was begun there were 11,200 leukocytes with 17 per cent of 
eosinophiles. A few cases of bronchitis due to these organisms have 
been reported, and they have also been noted in cases of pulmonary 
gangrene and abscess. This, however, is the first reported case of 
pulmonary infection. The author suggests that cases of supposed 



132 


PROGRESS OF JIEDICAL SCIENCE 


pulmonary tuberculosis, in whose sputa tubercle bacilli are not found, 
may be instances of this inlection. TLhe clinical history of this patient 
was that usually obtained in pulmonary tuberculosis. 

Amcebic Bronchitis and the Frequent Presence of Live Entamoebse 
in the Sputum and Urine during Acute Amoebic Dysentery. — Petzetakis 
{Jow. froj). Med. and Hyei., 1924, 27, 74) describes cases of bronchitis 
alone or associated with amoebic dysentery characterized by the follow- 
ing symptoms; Expectoration, at times bloody; headache; slight fever; 
vague thoracic pains, etc. He has studied 10 such cases in which no 
evidence of amoebic dysentery ivas obtained. Sputum, macroscopically, 
was at times glairy, again mucopurulent and sometimes streaked red 
with blood, re.sembling that of pulmonary tuberculosis and spirochetal 
bronchitis. Microscopically, cntamcebre, at times actively motile and 
filled with red blood cells, were found. Tliey measured 15 to 35 microns. 
In a study of 34 cases of amoebic dysentery, the details of which have 
not yet been published, the author found living amrobm in the sputum 
alone in 2 cases, in the urine alone in 1 and in both urine and sputum 
in 3 cases. iMorphologically, they were identical with those seen in 
feces. 


A Case of Urinary Amoebiasis.—WonsLEY and Batem.^n {Jo^ir. 
Trap. Med. and Ilyg., 1924, 27, 278) report their study of a patient 
with symptoms suggesting renal calculus, Roentgen-ra 3 ^ examination 
was negative for stone. Urinar^-^ examination showed the presence of 
a few red cells and leukocy^tes and the precystic stage of Entamoeba 
histolytica. The same microorganism was found in the feces. Treat 
ment with emetine bismuth iodid, 3 gr. bj" mouth, and emetine 
hydrochloride, f gr. hypodermicall.v, was given dail,y for five days. 
This was discontinued. Then for the following six days the patient 
was giAmn emetine h^’-drochlorid, 1 gr. Ijj^podermically, daily. TJie 
sj'^mptoms Avere relicAmd, and examination of the urine one month 
later shoAA^ed it to be normal. 
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Fractures of the Shaft of the Femur.— Campbell and Speed (ST/rff., 
Gynec. and Ohst., 1924, 39, 642) say that fractures of the shaft of the 
femur in children properly treated give excellent results. Callus in 
children is usuallj^ exuberant and non-union even in the presence of 
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infection or malposition is very rare. Young growing bones have tlie 
ability to correct even marked deformities. Immediate reduction and 
plaster cast is the ideal method of reduction in children, on^ account of 
the uniformly good results, the ease of handling and caring for the 
patients and the certainty that lack of cooperation on the part of the 
child cannot displace the fragments as often happens with the traction 
treatment. Simple fractures should be reduced immediately after 
injury. Early mobilization of joints and massage of soft tissues is of 
great importance in all fractures, but satisfactory reduction and union 
should not be endangered by too peat enthusiasm in this respect. 
Compound fractures of the femur will heal without infection in 50 per 
cent of the cases. Non-union is due chiefly to malposition. Open 
reductions are rarely indicated in acute fractures of the femur. Auto- 
genous bone grafts are the best method of internal fixation in connection 
with open reduction. Internal fixation is rarely indicated in children, 
even in non-unions. It is indicated in malunions in adults where reduc- 
tion is difficult to maintain. It is always indicated in non-union in 
adults. 


The Mechanism of Postoperative Hemorrhage.— Wilensky and ■ 
Samuels {Ann. Snrg., 1924, 90, 652) believe that the evidence appears 
strong that infection is the most important single factor, if it be not 
the only factor, causing secondary hemorrhage in operative and other 
wounds. The reported studies show that the presence of drainage 
apparatus causes an apparently protective thickening of the wall of the 
vessel, with which the drainage material is in close contact. Infective 
processes with resultant cell necrosis begins in the intima and spreads 
to the media. A rupture occurs in the intima and media witli the 
formation of an aneurysmal sac; bleeding follows as a result of the 
ruptm-e of the aneurysm. It seems that in cases of secondaiy hemor- 
rhage that the important causative factors include an initial trauma of 
some kind, plus pressure of the tube or other drainage apparatus in an 
infected environment. 


Exophthalmic Goiter Treated with Insulin.— Lawrence {Brit. Med. 
Jour., 1924, 2, 753) state that four severe cases of Graves’ disease with 
hyperthj^roidism were treated with large doses of insulin, 60 to 100 
units a day. The insulin was well borne and caused no inconvenience. 
Tv\m of the cases were greatly improved, one being practically normal 
on discharge from hospital. In both the disease was uncomplicated 
and of less than a year’s duration in women under thirty. It seems 
unlikely that their improvement was spontaneous or caused by any 
factor other than insulin. The tAVo others were not essentially bene- 
fited, although one gained much in weight and felt better. They were 
cases of toxic adenoma of the thyroid, rather than of simple Graves’ 
disease, occurring in Avomen of about fifty and of over a year’s dura- 
tion The idea of treating hyperthjToidism Avith insulin Avas founded 
on the hypothesis of an antagonism betAA^een hormones of the thyroid 
and the pancreas. 
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Cerebroventricular Study.— Surft (NoHlnvestern Med., 1924, 23, 452) 
states that cerebroventricular studies must be used in intracranial lesions 
to avoid mistakes in diagnosis. Choke disks mean general cerebral 
edema, or local obstruction to ophthalmic venous outflow either local 
or general. Spinal-fluid pressure estimations are essential to the study 
and have no direct relation to the ocular findings, except through the 
medium of cerebrospinal fluid. The amount of cerebrospinal fluid is 
shovm by the size of the ventricles as depicted by the air in the ventric- 
ulogram. Inflammatory lesions increase the amount without neces- 
sarily obstructing the circulation of the cerebrospinal fluid, but probably 
by retarding the absorption. Tumors change the size and shape of 
the ventricles by pressure, physical displacement or occlusion of the 
outlet of the fluid, but do not increase the amount except by preven- 
tion of the normal circulation of the cerebrospinal fluid. Tumors 
increase the intracranial pressure only when by their size and position 
they obstruct the venous outflow of the cranium. The reaction to this 
pressure is first venous obstruction, then cerebral edema followed by 
choked disks and lastly increased spinal-fluid pressure, by actual dis- 
placement of the ventricular and • cisternal fluid. Decompression 
relie^^es the venous pressure and then the ocular edema. 


Experiences in the Permanency of Radiological Cure in Cancer. — 
Forssell (Am. Jojir. Roenigenol., 1924, 12, 301) says that his material 
originates from a small special in Stocldiolm. 

in the system of after-exammation lies in the 
fact that the Swedish Government pays the traveling e>q)enses of poor 
patients to and from the hospital. Three groups of malignant growtlis 
have been observed long enough in large enough numbers to be valu- 
able-cancer of the skin of the face, cancer of the lips and cancer of 
the uterine cerid.x. Majority of cases were treated with radium, while 
only a few cases have had roentgen-rays in addition. Roentpn-rays 
were employed in cases of large tumors, in treatment of glandular 
metastases and in postoperative treatment, as well as in deeply situ- 
ated tumors. In cancer of lower lip the author observed cure lasting 
from five to thirteen years in 84 per cent of the cases; of 156 cases ot 
skin cancer (superficial) recurrence has been noted in 12 per cent o 
cases. In infiltrative tvpes recurrence has been observed in 33 per 
cent of cases. The author discusses the possibilities by repeated radiuni 
treatment of the radipm recurrences. In the author’s opipion radio- 
therapy in favorable cases, by weakening the tumor gives the normal 
mechanism of cure a chance of overcoming the disease. 


Fibroma of the Abdominal Wall.— Stewart and MoAAT.(Rnt. Jo«t. 

Surg., 1924, 12, 355) say that fibroma of the abdominal wall is a simple 
fibrous tissue tumor, arising in the musculo-aponeurotic structures ot 
the anterior abdominal wall, especially below the level of the umbilicus 
and tending to infiltrate the muscle in which it lies. It is met witli 
in women who have borne children to the extent of SO per cent of the 
reported cases, and it occasionally occurs in the scars of old hernial and 
other abdominal operation wounds. In other eases there is a history 
of local injury. A traumatic theory of origin seems reasonable and the 
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physiological trauma of labor would appear to be of special importance. 
These growths are slow in growth in the earlier stages, but ^vith the 
advent of mucoid or myxomatous change a rapid increase in size rnay 
occur. They do not undergo metastasis nor do they endanger life, 
but there is no evidence that they disappear spontaneously. Treat- 
ment should be early and complete removal, with resection of a margin 
of healthy tissue wherever muscle, fascia or peritoneum is invaded by 
or is adherent to the growth. Recurrence means incomplete resection 
and demands a more radical operation. There is no evidence that 
sarcomatous metamorphosis ever occurs. 

Recent Advances in the Diagnosis and Treatment of Urinary Lithi- 
asis.— Cuming {Jour. Urol, 1924, 12, 383) noted that the evolution of 
diagnosis and treatment has shown the increased possibilities of non- 
operative and of impacted ureteral stone. Nearly all recently impacted 
stones can be removed cystoscopically. There is definite opportunity 
to reestablish healthy activity of the kidneys in the presence of huge 
unilateral or bilateral stone, with advancing infection. Certain dis- 
advantages are cited for pyelolithotom 3 '^ which is usually preferable to 
nephrolithotomy. Necessity is shown for earljf radical treatment of 
anuria or intrarenal retention due to stones together with the wisdom 
of prolonged conservative treatment where adequate drainage persists. 
Renal and ureteral colic is due to distention rather than mechanical irri- 
tation of calculi and is coincident with advancing infection and renal 
destruction. Silent calculi frequently present the gravest clinical prob- 
lems and the fewest symptoms attend the inoperable case. Pelvic 
drainage and lavage is of great value in bilateral stone cases, whether 
inoperable or prior to operation and in the postoperative case. Ureteral 
calculi often cause more damage to the kidney than renal calculi. 
Often nephrectomy is necessarj'^ as the result of an impacted lower 
ureteral calculus. 


Early Recognition of Gastric and Duodenal Ulcer by Roentgen-ray 
Examination of Spontaneous Pneumoperitoneum.— Vaughan and 
Beams {Surg., Gyncc. and Ohst., 1924, 39, 610) saj'^ that free gas in peri- 
toneal cavity was found on roentgen-raj^ examination in 13 of 15 cases 
of anatomically proved acute perforation of gastric or duodenal ulcer, 
and is rarely seen in any other condition, which can be confused with 
perforated peptic ulcer. Free gas has been seen as early as two hours 
after the acute perforation occurs. The presence of free air in the 
peritoneal cavity is demonstrated by observing a clear distinctly bright 
zone, which shifts on change of posture of the patient. The gas bubble 
seeks the uppermost portion of the abdominal cavity. The sign is of 
great value because it makes possible an earl^'^ and definite diagnosis. 
Other signs and symptoms should be used in determining a diagnosis. 
Earlier operation is made possible bj’’ this added method of examination. 
The earlier recognition and prompt surgical treatment Avill lower the 
mortality rate of acute perforation of gastric and’ duodenal ulcer. 
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Certain Aspects of Enuresis.— Amberg (/o?/r. Avi. Med. Assn., 1924, 
83, 1300) states tliat of the various drugs that have been employed 
in the treatment of enuresis atropin lias perhaps held its place best. 
In experiments on cats it diminished the degree of contraction. In 
some cases atropin Avas administered subcutaneously. With one 
exception, some twenty minutes after the injection and lasting roughly 
for about fifteen minutes, the pulse-rate diminished. The children 
became more quiet. Sometimes the atropin exercises a certain influ- 
ence on the bladder by decreasing tlie intensity of the contractions, 
and by diminishing the frequency. This influence is by no means 
marked. In one case the influence was very marked, yet the fre- 
quenej'^ of contractions was not diminished, but it was increased and 
tliere seemed to be a rhythm present but the contractions were not 
high. With each contraction there was a desire for urination, and it 
is very doubtful whetlier this desire was of lesser intensity. The 
effect of all medical measures, including drugs, hydrotherapeutic 
measures, electric treatment and epidural injections, has been ascribed 
to suggestion. Suggestion may play a part, but the author states that 
it is not the sole reason for success. It is difficult sometimes to differ- 
entiate training from suggestion. Hypnosis sometimes helps. The 
author has constructed a convenient portable electric apparatus, which 
is actuated by the Avetting, but the current is immediately cut off. 
This avoids the danger of burning which is present in similar other 
apparatus. 

Signs of Early Rickets.— Moore {Jour. Am. Med. Assn., 1924, 
83, 1469) made a study of this condition because of the frequency 
that it was encountered in mild form in the Pacific Nortlnvest. His 
observations were directed tcAAmi-d finding the signs and symptoms 
that would lead to earliest recognition. He found that the head and 
chest furnished the first skeletal evidence of tlie disease. Cranio- 
tabes was demonsti-ated in 60 per cent of the winter babies. The 
existence of this condition was most easily determined at the mastoid 
fontanel. Among abnormalities of the chest indicating rickets are the 
square, triangular and oval forms as measured at the plane of the fifth 
costochondral junction. Costomalacia, or softening of the sternal ends 
of the ribs, appears during the first four months of life and is an impor- 
tant clinical sign. Both genu valgum and genu varum are always 
preceded by abnormal lateral motility of the knee-joint, which is often 
the first sign of leg rickets. Knee motility can be measured approx- 
imately by hand or accurately by means of a very simple apparatus. 
Determining the amount of motility has proved valuable for both 
diagnosis and for prognosis. 
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Clinic for Treatment of Rickets witli Mercury Vapor Quartz Lamp. — 
Wyman and Wbymuller {Jour. Am. Med. Assn., 1924, 83, 1479) found 
that rickets was a very prevalent nutritional disorder in Boston. They 
feel that in such localities special clinics for the treatment of rickets 
should be organized. Acute rickets can be cm-ed in an out-patient 
department by ultraviolet irradiation, the treatments being given 
three times a week, without any other antirachitic medication. Ultra- 
• violet irradiation in combination with cod-liver oil is useful in treat- 
ment of acute rickets, and probably hastens the healing processes more 
than either ultraviolet rays or cod-liver oil alone. Ultraviolet irradia- 
tions three times a week prevents the development of rickets. If the 
progress of manufacturing fused quartz continues it may soon be 
possible to have quartz windows in every nursery, so that the baby can 
have its daily sun bath in a warm room. It may also be possible to 
devise an electric quartz bulb, simple to operate, harmless and inex- 
pensive, which will give off sufficient actinic raj^s, with from one-half 
to one hour exposure a day to prevent rickets from developing. A 
simple lamp of this sort would be a part of the equipment of every 
nursery, and a daily sun bath with the lamp, when the baby could 
not be exposed to direct sunlight, would prevent rickets. The authors 
emphasize that while failure of calcium deposition in the epiphyses is 
an early and relatively pathognomonic sign of rickets, the fact should 
not be lost sight of that this failure of calcium deposition is only one 
of the many manifestations of the disease. 


The Diagnosis of Dilatation of the Bronchi in Children by Means of 
the Injection of lodinized Oil.— Armand-De Lille and Gelston {Am. 
Jour. Dis, Child., 1924, 28, 527) describe the technic of this procedure. 
They found that utterly aside from any other consideration the shadow 
given in the roentgenogram is of great interest. The contrast between 
other roentgenographical reproductions and those obtained by means 
of the injection of iodinized oil offers extremely valuable information, 
and should permit of definite conclusions. If there is the picture of 
multiple shadows in the neighborhood of the hilum, with an excessive 
bronchial ramification, the shadows being joined to the bronchi by a 
pedicle, the diagnosis of bronchial dilatation is justified. It may be 
demonstrated later that this conclusion must be modified in the cases 
of glandular cavities, but until now no such cases have been encoun- 
tered. If the shadows are confluent, but can be separated by careful 
examination, the diagnosis of dilatation of the bronchus is again estab- 
lished. If the larger bronchial ramifications, without showing bunched 
localized shadows, appear noticeably enlarged one must admit a 
cylindrical dilatation of the bronchus. If there is present a number 
of shadows along the smaller bronchial ramifications, when they are 
compared to the normal picture, the diagnosis of a moderate degree 
of bronchiectasis is warranted. The authors claim that tuberculous 
cavities maj' be disregarded, as they are easily enough diagnosed by 
means of ordinary roentgenograms. It must be noted that cavities 
left by pulmonary abscesses are usually located far from the hilum 
and mediastinum, above the diaplmagm, and are usually single. Aside 
from the great diagnostic interest presented by this method of intra- 
tracheal injections of iodinized oil in children, emphasis should be 
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placed on the fact tliat it is entirely innocuous and further holds out 
tile hope of .perliaps liaving a therapeutic effect of some considerable 
value. They have observed in a number of young patients a marked 
lessening of phy.sical signs, indicating a diminution in the size of the 
broncliial cavities. It Avould appear that there was a local effect of 
the iodin. This has not been checked by second injections. 

Non-rachitic Softening of the Ribs in Infants and Children.— Hess • 
(/]?«. Jour. Dis. Child., 1924, 28, .568) remarks that, although the usual 
phenomena of rickets are cured by the use of cod-liver oil or ultra- 
A'iolet irradiations or both, these tivo procedures have no effect upon 
the softening of the ribs. Seasonal variation, which plays so impor- 
tant a part in the development and cure of rickets, was found to have 
no relation to the appearance or recession of this sign, no improvement 
at all taking place in tlie summer months. This condition is not 
amenable to treatment. A striking feature is that the softening was 
found almost always in infants who were or had been poorly nourished. 
This was not a characteristic of rickets. As is well known, rickets is 
frequently met with in babies who are overweight or robust. In this 
type of baby rickets is not associated with softening of the ribs. No 
association has been noted between this clinical condition and any 
particular sign of rickets. It was not associated more often Avith 
craniotabes than with beading of the ribs or enlarged epiphyses. The 
only peculiarity was that the circumference of the heads of many of 
tliese infants Avas large in comparison to that of then* chests. Tin’s 
tended to giA'^e them a slightly rachitic appearance. Some infants 
seemed to haA^e a slight hydrocephalus accompanied by a Avidening of 
the fontanel. The softening of tlie ribs and their cartilages led to a 
sinking of the anterior Avail of tlie chest and to a flattening of the chest. 
This change in conformation AAms apparent in some instances on casual 
examination and Avas confirmed bj'^ measurements of the thorax. 
Although the circumference of tlie chest Avas normal in infants Avitli 
soft ribs, the anteroposterior diameter Avas less in comparison to the 
lateral diameter than in infants Avitli firm ribs. Some of the children 
had deformity of the chest, commonly called “chicken-breast,” or a 
“funnel-shaped chest.” These deformities may result from rickets, 
but they maj’" likeAvise come about from other causes. Pneumonia may 
lead to “chicken-breast.” The most common etiological factor of 
these tvA'o malformations is rickets combined AAuth softness of the ribs. 


Correlation of Clinical, Roentgenological and Serological Eiddence 
of Rickets in the Breast-fed. — DeBua'S and A'^on Meysenbitg {Jotir. 
Am. Med. Assn., 1924, 83, 1563) studied sixty-eight infants, Avith ah 
analysis of clinical findings, roentgenological picture and blood chem- 
istry. They found that tlie positiAm roentgenographical findings, the 
positiA^e clinical manifestations and the abnormal blood chemistry ran 
parallel. A few cases in AA^hich there Aims marked disagreement betAveen 
positiA’-e clinical findings and negatiA'e blood findings were attributed to 
residual rickets after Ae use of cod-liA'^er oil. Epiphyseal enlargement 
is remarked upon as the most dependable clinical manifestation of rick- 
ets. Costal beading appears to be the next most important sign. 
Although craniotabes occurs regularly in those cases witli a low calcium- 
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phosphate product, it also appears so often and in such a marked 
degree in cases with normal blood and roentgen-ray findings that it is 
unreliable if considered alone. This symptom is unreliable becau^ of 
its appearance at an early age and because of its short duration. Cra- 
nial bosses, flaring ribs and bowed legs must be regarded as later 
changes of rickets. In the first twelve weeks of life the blood does 
not show any changes that are indicative of rickets. From the twelftli 
to the twentieth week the blood changes are more pronounced, and 
after this period there is a gradual return to normal. The seasonal 
variation of blood phosphates was noted, the lowest ebb being in March. 


DERMATOLOGY AND SYPHILIS 


UNDER THE CHARGE OF 
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PROFESSOR OF DERMATOLOGY AND SYPHILOLOQY AT THE SCHOOL OF MEDICINE, 
UNTFERSITY OF PENNSYLVANIA. 


Acute Ulceration of the Vulva.— McDonagh {Brit. Jour. Dermatol., 
1924, 36, 285) discusses the characteristics and differential diagnosis of 
ulcerations of the vulva due to Doederlein’s bacillus {Bacillus crassus) 
and Vincent’s organism. The two conditions have many points in 
common. In both, the local process is ushered in by constitutional 
disturbance, chills and fever. In neither disease is the lesion auto- 
inoculable, or transmissible to animals. Aphthous uleers in the mouth 
coincidently with vulvar ulceration in one of his cases lead the author 
to question whether, from the finding of both organisms in the mouth 
lesions, there may not be a relation between the Doederlein organism 
and the Vincent fusiform bacillus. The author, widely known for his 
heretical views on the etiology of syphilis, proposes for consideration 
the fundamental relation of the tv\m vulvar conditions named and cites 
as analogous examples the conditions known clinically as granuloma 
pudendi and ulcus molle serpiginosum,- in which, McDonagh believes 
the Ducrey streptobacillus takes on an intracellular habitat and a 
capsular form. In discussing ulcus acutum Aoilvse, McDonagh empha- 
sizes the youth and frequent virginal condition of the patients; the 
sevCTityof tlie pain, which may even cause retention of urine; the grayish- 
white surface of the ulcers; their localization on the inner aspects of the 
lesser labia; tlie fact that no erosion precedes the ulcer; the lack of 
tissue destruction as compared with Vincent’s infection of the same 
region, and Ae absence of a distinctive foul odor, as important descrip- 
tive and differential points as against Vincent’s ulceration. The 
Doederlein bacillus is Gram-positive, varies much in length but is of 
uniform thicloiess (0.5/x) and has right-angled ends. The bacilli are 
frequently found in short ehains, and long forms ma.^' stain unevenly. 
Culture is possible on maltose ascitic-fluid agar, preferably under 
anaerobic conditions. Vincent’s organism may cause an infection 
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ch novo or a superinfection. Inguinal adenitis is common. Tlie odor 
is most cliaracteristic and liiglily ofl’ensive. Erosions appear first, 
followed by ulceration and incredibly rapid pliagadenic destruction of 
tissue. Bathing witli hydrogen peroxide and tlie administration of 2 
or 3 injections of arsphenamin and no more, is recommended. The 
autlior states tliat if this number of injections is exceeded, tlie process 
may light up again and extend with renewed violence. The author 
believes that syphilitic patients are specially prone to develop Vincent 
infections. 


Pigmentation of the , Skin Associated with Lymphosarcoma.— 
The report of Warthin, Crane and Jackson (Arc/i. Dermai. and SypJi., 
1924, 10, 139) is of interest to the dermatologist because of a discussion 
of tlie interrelations of tlie various pigmentary syndromes associated 
witli abdominal pathology and endocrine involvement. Speaking of 
acantliosis nigricans, the pigmentary and papillary dystrophy of tlie 
skin associated in adults witli malignant processes, in tlie abdomen and 
sometimes seen in juveniles without a malignant background, the 
autliors emphasize tlie ^^ariety of clinical pictures included in tlie desig- 
nation. Emphasis should be placed in tliese cases and in true Addison’s 
disease upon atrophy of tlie cliromaffin tissue as the etiologic back- 
ground of tlie pigmentation. Wartliin and his co-workers advance tlie 
view that pigmentation of tlie skin in tliese abdominal sympatlietic 
syndromes is tlie result of the activity of reticuloendothelial cells lying 
in or near tlie ivalls of tlie capillaries of the corium, ratlier than of the 
activity of tlie basal layer of tlie epidermis. The source of cutaneous 
pigmentation is tlien, tlie clu’omatophore in tlie cutis, not the melano- 
blast in the epidermis. In the cases reported, a pigmentation of the 
surfaces of the lymph nodes nearest the skin leads the autliors to infer 
that an actinic source such as roentgen-rays or light is responsible for 
tlie formation of melanin. To quote tlieir statement “We may advance 
the hypothesis that, as tlie result of atrophy or destruction of chrom- 
aflinic tissue>in tlie abdominal sympatlietic ganglions and suprarenals, 
there is a disturbance in the production of tlie aromatic compounds of 
the pyrocatecliin group (mother substances or precursors of supra- 
renalin) which, circulating in tlie blood, are taken up by the reticulo- 
endothelial cells of the corium and transformed into melanin under 
the action of light (ultraviolet) or oxidative ferments (dioxyplien 3 d- 
alaninoxydase).” 

Tensile Strength of Hair. — Cheng {Arch. /. Dermal, u. Syph., ' 1924, 
147, 550) finds from studies of the tensile strength of hair, that hair 
from which the fat has been removed is decidedly weakened and breaks 
more easily than hair which is oily or of normal fat content. He remarks 
upon tlie essentially unphysiologic character of many of jlie methods 
employed at present in dressing and treating the hair, in that they tend 
to produce a brittle, friable hair of low tensile strength. 

Treatment of Chancroid. — Reen'stierna {Arch. f. Dermal, v. Syph., 
1924, 147, 362) reports the results of tlie treatment of 153 patients 
with chancroidal bubo (Ducrey infection) With an antistreptobacillus 
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serum obtained from rams and mixed with a sufficient amount of killed 
typhoid organisms to produce a febrile reaction. In cases in which 
the bubo had not been opened for drainage with resultant secondary 
infection, involution was accomplished in an average period of one 
week (five to ten days) which was one-fourth of tlie period required 
for a series of untreated chancroidal bubos to run their course. The 
chancroidal lesion itself is favorably influenced by this mode of treat- 
ment, but less by the antiserum alone. Thvo injections are given, 
separated by an interval of three to five days. A chill and febrile 
reaction with some local reaction at the site of injection and enlarge- 
ment of regional lymph nodes follows the injection of the preparation, 
but no significant complications have occurred. In cases requiring 
further treatment of the chancroidal lesion, the application of heat, to 
which tire Ducrey organism is especially susceptible, is recommended. 


Kolmer Modification of the Wassermann Test.— Irvine and Steen 
{Arch. Dermat. Syph., 1923, 8, 818) present a valuable report of the 
results of the Kolmer modification of the Wassermann test in 5162 tests 
checked against the standard procedure of the laboratory of the Mirihe- 
sota State Board of Health and against the clinical follow-ups of the 
cases. In 91.5 per cent there ^yas agreement between the two tests. 
Of the 249 cases in which tliere was disagreement, 211 yielded positive 
Kolmer tests and negative routine tests. In this series in which the 
Kolmer proved itself to be more delicate tlian the routine only 3 cases 
occurred which did not have a history and clinical symptoms of syphilis. 
Of 43 cases in which the Kolmer test was positive and the routine test 
doubtful, only 2 had no clinical symptoms of sjqihilis. Of 108 tests 
which were doubtful only 1 failed to show clinical syphilis. Of 42 
in which the Kolmer test was negative and the routine positive, the 
clinical follow-up indicated 11 cases of pulmonary tuberculosis, 13 cases 
of pregnancy with no symptoms of sjqihilis, 4 questionable diagnosis,' 
3 diagnosed syphilis, 2 cases of encephalitis, 1 case of Vincent’s angina, 
1 of eczema and 7 in which there were no symptoms of s;^q)hilis. - The 
same type of findings indicated the greater reliability of the Kolmer 
test when the routine test was doubtful. In early syphilis the routine 
test gave 42 definite false positives as against a possible 5 for the Kolmer 
test. The Kolmer test yielded positive Wassermann reactions earlier 
in primary syphilis than did the routine test witli an acetone insoluble 
antigen. Serum subjected to shipment or kept for varying periods 
showed more reliable results by the Kohner than by the routine proce- 
dure and the Kolmer test could be trusted until the fourth day after 
drawing blood. It was found incidentally that there was less danger of 
wrong results from stale serum in syphilitic than in non-syphilitic 
processes. In the study of pregnant patients it was found that the 
Kolmer test showed little or no tendency to false positives, and yet did 
not miss true positive cases. The authors conclude that the Kolmer 
technic has many advantages over the ordinary Wassermann proce- 
dures, the only disadvantage being the larger amount of work involved 
and the delayed report due to the long ice-box incubation period. 
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Progress in the Relief of Sterility.— Curtis (Am. Jour. Obst., July, 
,1924) reviews the literature on the subject and also what has been 
accomplished in actual clinical work. He concludes if husband and 
wife give histories of good health, critical examination reveals no indi- 
cation that a diagnosis of relative sterility is warranted only after the 
observation of tlirce years. During this time the simplest treatment 
only is required. In but a very small percentage of cases is general ill 
health or improper diet or various physiologic disturbances the cause of 
sterility. Gonorrheal infection and infection folloiring abortion are 
the most important and the most frequent causes. It is difficult to 
cure gonorrhea and very difficult to know when such a cure has been 
effected. The frequent practice of curettage is injurious because it 
tends to induce infection. Patients otherwise healthy are frequently 
found where sterility has followed the development of infection excited 
by curettage, ^^ffiere there is no other pathology, the cure of abnormal 
conditions of the cervix is often followed by pregnancy. This is espec- 
ially true where there is congenitarobstruction of the canal or cervicitis 
with a purulent discharge. In contrast to this is the clinical fact that 
treatment of the body of the uterus has little influence in promoting 
conception. Wiere there is sterility with tubal disease, treatment— 
and by operation — gives much better results tlian formerly. Such cases 
should be very carefully selected and given appropriate treatment 
before operation. 


When is Sterilization Indicated following Cesarean Section.— 
Swift {Jour. Am. Med. Assn., July 19, 1924) considers this question 
in the light of his experiences in the Boston Lying-In Hospital. He 
reviews the histories of 95 patients who had repeated Cesarean section 
and exclusive of the original Cesarean section, 16 of his operations were 
done upon these patients. Fifty-seven of these 95 had a second Cesarean 
section; 21 had a second and third; 11 had a second, third and fourth; 
2 had a second, third, fourth and fifth and 4 had a second, third, fourth, 
fifth and sixth. Among these patients were 4 deaths. Taking a large 
number of original Cesarean operations, in 850 cases, the mortality 
was 5.6 per cent. These were unselected and for all possible indications. 
This percentage is too high and does not represent the mortality at 
the present time when the operation is done under proper conditions 
and skilfully. The risk of a repeated Cesarean section is less than that 
of a primary section and the writer quotes cases illustrating tliis point. 
The convalescence after repeated section is more comfortable than with 
the primary operation. In the cases which he studied, there was no 
actual rupture of the old scar. Several of the scars sh.owed definite 
weakness, but none ruptured. If such a patient is under close observa- 
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tipn and the operation is done befoi’e or just as labor is commencing, 
the risk of rupture of the scar after Cesarean section is exceedingly 
slight. The writer believes that no patient should be sterilized without 
tlie written consent of both herself and her husband after they have 
thoroughly understood what sterilization entails. Each case presents 
a separate and different problem, but no woman should be sterilized 
in her first Cesarean section unless there are definite indications other 
than the possibility of a second Cesarean section. As successive opera- 
tions increase, opinion tends toward suggesting and eventually urging 
sterilization. The writer believes that no patient should have more 
than 4 Cesarean operations. Methods of preventing conception from 
a medical standpoint are unreliable. It must be remembefed that any 
Cesarean section carries more risk to the mother than delivery through 
the natural passage, but conditions may arise in which sterilization is 
justifiable. In discussion Holmes stated that in eardiac disease, chronic 
interstitial nephritis and tuberculosis complicating pregnancy. Cesarean 
section, when indicated, should include sterilization. Pelvic deformity 
is not an indication for sterilization. Where husband and wife request 
sterilization at a second Cesarpan section, they must consider the fact 
that their children then living may die and the birth of other children 
will be impossible. They have, however, the right to insist that steril- 
ization be performed. The danger of rupture of the scar is considerable 
and all women having had 1 operation should be in the hands of com- 
petent obstetricians during the second pregnancy. The question of 
State control of sterilization came up in discussion and it was believed 
that the decision in these cases should be left with the physician. 


Morphin and Magnesium Sulphate as an Obstetrical Analgesic.— 
Adams {Am. Jour. Ohst., September, 1924) reports his results in the 
obstetrical and gjmecological clinic of the University of Michigan. He 
used a 25 per cent solution of chemically pure magnesium sulphate, 
this was sterilized when required by boiling, it was then drawn into a 
sterile hypodermic syringe and the desired amount of moiphin sulphate 
added. The injections were made into the deltoid muscle, the cases 
were not selected but were done as they entered the service. Sixty 
patients were so treated, 6 multiparje and 54 primiparse, the youngest 
fourteen and the oldest thirty-nine years, the average age was twenty, 
all were at term and all started labor spontaneously. Labor was slightly 
shorter than the average, there was no excessive postpartum bleeding, 
although one patient had a deep cervical tear. The uterus did not 
relax. Thirty-five of these cases had an ampoule of pituitrin after the 
delivery of the child, these patients had a greater blood loss than those 
who were not so treated. No bad results followed the treatment. 
Eighty-five per cent of the children cried spontaneously within one 
minute of birth; in 13 per cent there was slight cyanosis with normal 
heart beat; in 2 per cent there was pallid asphyxia and one child could 
not be resuscitated, autopsy revealed an enlarged thymus and a blood 
Wassermann of 4 plus. Comparing these with other cases where this 
method was not used, a very slight difference in favor of this method 
was observed with infants. Among these patients so treated 90 per 
cen^ delivered themselves, 8 per cent were delivered-by forceps and in 1 
case Cesarean section was done; the forceps were used for contracted 
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pelvis in 2, failure of rotation in 2, large child in 1. Comparing these 
with other patients, the use of forceps was a little less frequent, about 
1 per cent in cases receiving the morphin and magnesium sulphate. 
At first the dose used was ] \ cc of 25 per cent solution of magnesium 
sulphate and -} gr. morphin. This dose was ineffectual and 2 cc of 
the magnesium sulphate and gr. of morphin gave better results. 
The dose was repeated in 13 cases, 21.5 per cent. When this medicine 
was given the average dilatation was 4|- cm. So far as the results are 
concerned in 93.4 per cent cases patients were more or less relieved by 
the treatment, in 0.6 per cent no results followed, 25 per cent had 
extremely easy labors with practically no pain until late in the second 
stage when ether was used. Ether was given in the last of the second 
stage in practically all the cases. 

Fibroids in the Puerperal State.— Fisciimann (Surg., Gyncc. and 
Ohst, September 19, 1924) reviews the literature of the subject and 
repoi’ts the case of a primipara, aged forty years, large and well 
nourished with a large and symmetrical abdomen. On palpation two 
ovoids could be made out and but one heart sound. A roentgen-raj^ 
examination was I'cquested, but refused. Labor began with rupture 
of the membranes and was tedious, finally terminating by the extrac- 
tion of a male child weighing 8 pounds, Sf ounces, by the low applica- 
tion of the forceps. The uterus remained large and there seemed to be 
another fetal ovoid on the right side. On removing the placenta by the 
hand, the right side of the uterus was found to be occupied by a semi- 
solid mass of unequal consistency. An hour and a half after delivery the 
patient had chills followed by fever which persisted for the next four 
weeks. The uterus remained large and there was a profuse and exceed- 
ingly foul discharge. The patient was placed in Fowler’s position for 
drainage, ergot was given and iodin douches. About a month after 
delivery, following labor pains, there was a free discharge of pus with 
continued pain and on the following day the cervix was dilated by a 
mass which felt like a macerated fetal head. Under gas anesthesia 
this mass was finally delivered by Tarnier forceps. The uterus con- 
tracted, the fever subsided and the patient recovered. During her 
illness the blood cultures Avere sterile, the lochia shoAved many colon 
bacilli and staphylococci and there Avere colon bacilli in the urine. On 
examination the tumor was found to be fibroid more or less degenerated 
and necrotic and Avith localized suppuration. The degenerative changes 
Avere of about four or five AA'eeks’ duration. Opinions differ concerning 
the treatment of fibroids complicating pregnanc 3 ^ The complete dis- 
appearance of the tumor after labor has been observed, but is rare. 
Some urge that no interference be practised unless the tumor is so situ- 
ated as to render labor impossible. Others believe that operation 
should be performed at the beginning of labor in all cases. In the 
puerperal period, should symptoms of infection develop, hysterectomy 
should be done as soon as possible. Vaginal operations in these cases 
are often unsuccessful. Attention has been called to the danger of 
inA'ersion of the uterus by spontaneous expulsion of a fibroid tumor 
after labor. In the experience of the revicAver a multiparous Avoman 
passed through a spontaneous confinement in the hands of a general 
' practitioner AAuthout unusual symptoms. Her recovery AA^as sIoav Avith 
attacks of pain and bearing-down. She visited several gynecological 
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climes for relief. Several weeks after labor she was taken with pain and 
some discharge and her physician was summoned who found a mass on 
the perineum whose nature he did not recognize. He made traction upon 
this to deliver and succeeded in bringing it outside the vulva, when the 
patient had shock and great pain. He then desisted and called consul- 
tation, taking the patient at once to hospital. On examination a fibroid 
tumor had been expelled attached to the fundus of the uterus by a 
slender pedicle. Traction upon this pedicle had inverted the uterus. 
The tumor was readily removed and the uterus replaced, but the patient 
died of shock. 


A Cervical Dilator for Use During Cesarean Section.— Dougal 
{Jour. Ohst. and Gynec., British Empire, 1924, 31, No. 2) has experienced, 
as haA^e many others, difficulty in dilating the cervix in elective Cesarean 
section for the escape of blood from the uterine cavity. Drainage 
should always be secured after section, for retained blood in the uterus 
may set up after-pains and cause shock. It is sometimes possible to 
dilate the cervix from above through the uterine incision by the finger 
and some have passed a solid dilator from above, allowing it to enter 
the vagina from which it Avas subsequently extracted. The writer has 
devised a gutter-shaped dilator A\4nch he passes through the cervix 
from the uterine cavity, forming a channel tlirough which blood can 
easily flow. It is 7| inches long by f inch in diameter, and to introduce 
it a retractor is placed in the lower end of the uterine incision and the 
internal os dilated. The dilator is then inserted and pushed down until 
the upper end remains in the lower uterine segment; at tlie close of the 
operation tlie top of the dilator usually projects about | of an inch 
from the vaginal orifice and can readily be removed. If it has lodged 
upon the perineum, it can also be readily extracted. 


The Test of Renal Function in the Parturient Patient.— Lorenzetti 
{Ann. d. Obstet. e Ginecol. 1924, No. 9) has studied this question and 
concludes that the normal kidney function is not greatly disturbed in 
healthy pregnant women. The quantity of urine secreted has a ten- 
dency to lessen durmg tlie latter part of pregnancy and the puerperal 
period. A slight albuminuria during pregnancy is not uncommon and 
this may increase somewhat during the first days of the puerperal 
period. Primigravidse are more susceptible to this than multigravidBe. 
In the presence of nepliritis a genuine insufficiency of kidney function 
naturally develops. This may or may not be accompanied by eclamptic 
couAmlsions. Where the patient has had chronic nephritis, in the eA'^ent 
of pregnancy and parturition tliere may be sudden kidney failure. 
Where pregnancy is complicated by heart disease or tuberculosis kidney 
function may suddenly and unexpectedly fail during labor or immedi- 
ateb^ after. The cause for this is more in the pathological condition 
present than in tlie pregnancy. Neitlier polyuria nor oliguria essen- 
tially influence the actual secretion of urine. AWiere the phthalein 
test is tried, its percentage does not ahvays correspond Avitli the quan- 
tity of albumin present or the number of casts. In a pregnancy com- 
plicated by renal lesions it may not be possible by the phthalein test 
only to modify the patient’s condition by treatment, but tlie use of this 
test is of serAuce in furnishing indications for treatment and in some 
cases for the interruption of pregnancy. 
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End-results of Surgical Treatment in Cervical Cancer. —Reporting 
tlie work from Peterson’s Clinic at the University of Micliigan, Cbon 
(Wisconsin Med. Jour., 1924, 23, 12S) states that during the years from 
1902 to 1920 there were 3S0 cases of cervical cancer admitted for diag- 
nosis. Thej'^ were clinically classified in two groups, either as early 
carcinoma when the lesion was localized to the cervi.v, or advanced 
where the involvement had e.vtended to the \\'igina, bladder, rectum 
or outiyard to the parametrial regions, sacro-uterine ligaments or lymph 
glands. During this period of eighteen years only 60 cases were seen 
which could be classified as early cervical carcinoma. Tlie remaining 
320 were judged far ad\^anced or at least inoperable from the stand- 
point of performing the radical Wertheim operation. During the early 
years zinc chlorid packs in and against the cervix Avas a favorite 
method of attack in the inoperable cases. Later excision of the cauli- 
flower mass and curettage folloAved by cautery were favored, tlien 
cautery alone and finally Percy’s much heralded technic of cauteriza- 
tion guiding the procedure by means of an assistant’s hand in the 
abdomen. Since then the acetone treatment has been tried and more 
recently the roentgen-ray. EA'^ery patient excepting 1 eventually died 
directly or indirectly from the uterine malignancy. Of the 60 opera- 
able cases, IS patients (40.9 per cent) are living and Avell five or more 
years after operation. When one considers, however, the end-results 
of all cases of cancer of the cervix seen in this series, it is found that 
only 5 per cent, or 19 out of 380 women, were cured. No Avonder the 
great horror and fear Avomen have of this disease. As a result of his 
studj'^ of- this series the author comes to the conclusion that the life 
of women Avith adA'^anced carcinoma of the cervix treated by packs or 
actual cautery is not materially lengthened, although the vaginal dis- 
charge and bleeding may be tempoi’arily relieved. The percentage of 
cures in Avomen AAOth early carcinoma AAdio survive the radical abdom- 
inal operation is favorable, but when one considers all the cases of 
cancer, the results from surgery alone are most discouraging. Deep 
roentgen-ray therapy by high voltage giA^es excellent palliatiA'-e results 
and has replaced surgery in advanced cerAUcal cancer; in fact radium 
and roentgen-ray should be used in all cervical cancer. Whether 
radium, roentgen-ray and surgery combined in early cancer Avill give 
better end-results than radium and roentgen-ray alone is still a dis- 
puted question AAdiich Avill only be decided after experience OA^er a long 
period of time. 
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Plastic Restoration of the Tubal Canal.— There are occasional cases 
in which it may be advisable to restore the tubal connection to the 
uterus after previously having separated the tube from the uterus. 
Strassman {Zentralbl. /. Gynak., 1924, 48, 1681) presents two cases 
in which such a procedure was advisable and describes his technic 
in detail. In the first case a dermoid cyst adherent to the tube 
necessitated removal of the left tube and ovary, while on the right 
side there was a pregnancy in the interstitial portion of the tube, 
and not desiring to remove the entire tube, only the interstitial 
portion with the uterine cornu was removed. The remaining part of 
the tube was sutured into the opening in the cornu in such a manner 
that the end of the tube hung free in the uterine cavity. The fim- 
briated end was not disturbed. This patient expects to be married 
soon and has a great desire to have children. In the second case the 
patient had been married eight years but never had any children and 
at operation it was found that she had chronic pelvic inflammatory 
disease. The fimbriated end of the left tube was closed and a salping- 
ostomy was done, although the author realized that the end-results of 
this operation are seldom favorable. On the right side the inflamma- 
tory disease was confined to the inner portion of the tube (salpingitis 
isthmica nodosa), the outer portion being patulous. The isthmus of 
the tube was removed and the outer portion implanted into the cornu 
of the uterus through a 2-cm. incision. Here again the anastomosis 
was made so that the end of the tube hung free in the uterine 
cavity. The uterine wall was closed over the tube with only one suture 
so that there would not be too much pressure on the tubal tissue. 
The operation is easily performed' provided care is taken to ensure 
complete, hemostasis, and thus avoid a hematoma and breaking-down 
of the wound. The technic is very similar to the implantation of the 
ureter into the bladder. The operation is only advisable when the 
opposite tube is not patulous and should never be done when the other 
tube is normal. Furtliermore, the part of the tube to be implanted 
must be patulous to a sound and apparently healthy. In fact, by 
threading the tube over a sound it is easily held in place while the 
anastomosis is made and the uterine wound sutured. It should also 
be remembered that the operation should only be done when the 
woman desires children and is in a proper physical condition to bear 
them. A case in which an operation of this type was followed by 
pregnancy was reported from Cullen’s clinic a few years ago. 


Primary Carcinoma of Urethra.— There have been only 99 authentic 
cases of primary carcinoma of the female urethra reported in the litera- 
ture, and in adding one case to this list. O’ Conor {Jour. Urol., 1924, 
12, 159) describes a very extensive urethral carcinoma which was locally 
destroyed with subsequent complete healing of the urethral and vulvar 
regions by means of diathermy. Complete urinary function was 
retained and local symptoms were completely relieved by the proced- 
ure. He is quite enthusiastic oA^er the result and suggests that dia- 
thermy oft’ers a method which. is superior to any previously described 
in effecting the local destruction of carcinoma of the female urethra. 
This is especially true if Ave bear in mind tlie minimization of metas- 
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tases by the complete sealing ofF of the surrounding tissues during the 
slow coagulation. The procedure is devoid of operative shock, a gen- 
eral anesthetic is unnecessary, postoperative discomfort is slight and 
even in advanced cases urinary control can be maintained. The treat- 
ments which liave been tried licretofore for this distressing condition 
make us hope that diathermy will do in similar cases what it apparently 
has done in this particular case of the author. 


Childbearing after Radiation.— Pemberton (Siirg., Gyncc. and Ohst. 
1924, 39, 207) has been questioned so many times by physicians in 
regard to the danger of causing poorly developed, deformed or backward 
children or even sterility in fertile women by the use of radium for thera- 
peutic purposes that he believes that the knovm results are not common 
knowledge and therefore he discourses upon the subject. He reminds 
us that the result of radiation in the ovary is well established by the 
examination of animal and human ovaries after treatment. The 
maturing Graafian follicles are more susceptible to radiation than the 
primordial follicles, which is very important, as will be seen. In a well 
developed follicle the changes consist in a degeneration and destruction 
of the ovum and membrana gramdosa, preventing the follicle from 
going on to maturity and leaving a small cyst. In less advanced 
follicles the ovum is destroyed but the single layer of granulosa cells is 
preserved. If a dose has not been large enough to cause a menopause, 
however, the primordial follicles remain intact, capable of maturing 
normally. Theoretically then, it is possible to use such a dose of 
radiation that mature follicles maj’- be destroyed but primordial follicles 
not damaged. This is what seems to occur clinically. Following treat- 
ment the patient may menstruate normally, have a scanty flow, or 
amenorrhea for a few months depending on the size of the dose. If 
amenorrhea occurs with this small dosage it is followed by a reestab- 
lishment of menstruation except in rare unusually susceptible cases. 
Ovulation and menstinjation are believed to be definitely related to 
each other. Therefore theoretically if menstruation is present, fertility 
is possible. The other important consideration is the possibility of the 
fertilization of a partially damaged ovum. Theoretically this might 
result in a deformed or poorly developed child or a so-called blighted 
o\Tim. There appears to be no data in regard to this point. The per- 
centages of miscarriages is greater in radiated than in normal ^mothers, 
but no one has reported the birth of a deformed child and only a few 
underdeveloped ones are found. At the Free Hospital for Women, 
Peniberton reviewed reports obtained from 25 married women in the 
childbearing age who had been treated with radium inside the uterus 
for uterine bleeding. Their average age was thirty-four years. Four 
of them reported pregnancy after the treatment, 2 of them going to full 
term, 1 had a premature labor at seven and a half months due to eclamp- 
sia and the other miscarried at the third month. Therefore, Pemberton 
states that it is evident that a patient can be treated with radium aneV- 
bear normal children subsequently. He has no data on whether or not 
suph treatment decreases the chance of becoming pregnant in women 
who wish children and it would be difficult to get reliable information. 
It is probably true that deformed or underdeveloped children are not 
likely to follow such treatment. A damaged ovum is not capable of 
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being fertilized, or if it is, it probably results in a blighted maim which 
comes away by miscarriage. It is important to examine the products 
resulting from such miscarriages to find out if the fetus is absent or 
deformed. Care should be taken not to treat pregnant women, because 
it may cause interference with the growth of the fetus. 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 

OSKAR KLOTZ, M.D., C.M., 

PROFESSOR OF PATHOLOGY, UNIVERSITY OF TORONTO', TORONTO, CANADA, 

AND 

W. L. HOLMAN, M.D., 

ASSISTANT PROFESSOR OF BACTERIOLOGY, UNIVERSITY OF TORONTO; TORONTO, CANADA. 


The Effect of Thyroxin on the Cutaneous System in the Sheep. — 
Simpson (Proc. Soc. Exper. Biol, and Med., 1924, 21, 572) observed 
that, following the administration of thyroxin to an eight-months-old, 
thyroidectomized lamb, the fleece began to fall out until, in the course 
of twenty-days, the whole animal was bare to the skin, save for the 
head and neck. The thyroxin was given, originally, in doses of 0.5 mg, 
to save the animal's life. As the lamb improved, the dose was dimin- 
ished to 0.25 mg. and tlien to 0.125 mg. The shedding of the wool 
began about one month after the initial dose of thyroxin. Two normal 
sheep were then inoculated with thyroxin. One sheep showed no effect 
while the other, in about a month, reacted as the thyroidectomized 
lamb had done, only to a lesser degree. 


Production of Goiter in Rats by Restricted lodin Feeding.— 

Hayden, Wennek and Rucker , (Proc. Soc. Exper. Biol, and Med., 
1924, 21, 546) divided two litters of white rats, half of each being placed 
in a separate cage. All the rats were fed a diet consisting of 53 parts 
oats, 25 parts patent flour, 20 parts linseed meal, 1 part calcium phos- 
phate and 1 part sodium chlorid. One group was given distilled water 
to drink, and the otlier, water containing 0.1 mg. of iodin per liter. 
Two rats on each diet were killed after four weeks and the thyroids 
weighed. This procedure was repeated everj'^ two weeks until all had 
been killed. It was found that the tliyroids in those rats not receiving 
iodin were twice as large as they were in the other group. 

The Effect of Anesthesia and of Sedatives on the Serum Therapy of 
Experimental Botulism. — The rapid progress of the intoxication in 
severe cases of botulinus poisoning in man has rendered of questionable 
value the therapeutic use of antitoxin in such instances. In tlie course 
of a series of experiments designed to investigate the path of absorption 
of bohdinus toxin, Bkonfenbrenner and MT.iss {Jonr. Exper. Med., 
1924, 39, 51 1 ) observed that guinea-pigs under ether anesthesia remained 
alive for hours after the death of unanesthetized guinea-pigs that had 
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received a similar amount of toxin. Because of the importance^attached 
to any method delaying the intoxication in botulism, the authors 
investigated the influence of ether and other drugs minutely. It was 
found that ‘when guinea-pigs were fed large quantities of hotulimis 
toxin tliey developed symptoms of intoxication witlain six hours and 
Usually died within twelve liours after tlie feeding of toxin. And, if 
vep'^ large amounts of toxin were introduced intraperitoneally, the 
animals died, as a rule, witliin tvvo hours. If, however, the guinea-pigs 
were etlierized, their life was prolonged by a period approximately 
equal to tliat during which the administration of tlie anesthetic was 
continued. Tlie giving of the ether delayed the progress of intoxication 
but did not alter the toxin or the nature of the mechanism of intoxica- 
tion — not only when administered immediately after tlie intake of toxin 
but when administered much later, after the intoxication had progressed 
far enough to cause definite objective .symptoms of poisoning. Similar 
results were obtained witli luminal sodium, nitrous oxide — oxygen 
mixture and morphin. The authors conclude by spying tliat “in view 
of the fact tliat tlie published data indicate that hotulimis antito.xin has 
thus far failed to give beneficial results in the treatment of botulism 
in human beings because, as it would seem, of the rapid progress of 
intoxication, any metliod of delaying the progress of intoxication to 
supplement the antitoxin therapy deserves consideration.” 


The Biological Action of the Beta Rays of Radium.— “Metliods of 
radium tlierapy commonly employed consist in tlie application of the 
radium over die surface of the area to be treated or in the insertion into 
tlie tissue to be influenced of metal needles containing radium. In botli 
instances the radium rays are filtered in such a manner that only the 
gamma rays penetrate into the tissues and act as a therapeutic agent.” 
By collecting radium emanation in capillary glass tubes from 1 to 5 mm. 
long and 0.25 mm. in diameter and inserting these tubes into such 
structures as normal liver, spleen and bone marrow of rabbits, muscles 
and testicles of rats and mice, sarcoma of rats, carcinoma of mice, 
young plant tissue, crown galls of geranium and club roots of cabbage. 
Levin {Proc. Soc. Exper. Biol, and Med., 1924, 21, 462), worldng in 
cooperation witli Michael Levine, ivas able to make a gross and micro- 
scopical analysis of the irradiated tissues to determine the effect of 
both the beta and gamma rays. It was found that the zone of tissue 
immediately surrounding tlie glass capillary was in a state of complete 
necrosis. The second zone showed characteristic gamma-ray irradiation 
changes in the protoplasm and nuclei of the cells. This latter zone was 
more extensive in tumor than in normal tissues. In addition, tissues 
obtained on clinical material were studied at various intervals after 
the insertion of the glass capillaries. Not only were the clinical results 
verj^ significant but pathological conditions, which did not yield to 
large quantities of filtered rays, responded readily to beta-ray action. 
The author indicates that the beta-ray action is not a caustic one, but 
is qualitatively analogous to the action of the gamma rays. After a 
discourse of the present-daj'^ conception of the physics of tlie various 
rays, he says that “the biological action of tlie gamma and beta must 
be analogous.” “The difference is quantitative and is due to the fact 
that the ratio of beta and gamma rays in a unit of radium is about 
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100 to 1. Five milUcuries of radium emanation distributed to 10 capil- 
laries will destroy 10 cm. of carcinoma. To produce the same effect by 
surface application the gamma rays of 500 me. would have to be 
employed. The statement made by physicists that tlie biological ettect 
of 1 me. of radium emanation buried in tlie tissues equals 132 me. hours _ 
of surface application of filtered radium must be corrected since it does 
not take into account the action of the beta rays and tlieir secondary 
roentgen-rays.” 

Observations on Some Causes of Gall-stone Formation, I. Experi- 
mental Cholelithiasis in the Absence of Stasis, Infection, and Gall- 
bladder Influences.— Rous, MchlASTER and Drury {Joxir. Exper. 
Med., 1924, 39, 77), in reporting their observations on lithiasis develop- 
ing in dogs permanently intubated for the collection of sterile bile, as 
described by Rous and McMaster {Jour. Exper. Med., 1923, 37, 11), 
say ‘^whatever the significance of our findings, or lack thereof, there 
can be no doubt that the problem of cholelitliiasis waits upon tlie devel- 
opment of an experimental material.” The literature of the subject 
has been “from early times a literature top-heavy witli hjqiotliesis and 
dismal witli uncorrelated observations.” Gall stones developed in 14 
out of 22 intubated dogs. The stones were formed from liver bile. 
Thirteen of the animals were kept with special reference to maintenance 
of health, and in 7 of tliese calculi developed. Four of tliis number had 
daily sterile cultures of bile. The secretion had become infected in 4 
of the 6 animals which did not show stones at autopsy. “ Nine intu- 
bated dogs were submitted to procedures that may have, and often 
undoubtedly did, produce pathological changes in the secretion, as for 
example, the intravenous injection of hemoglobin or calcium chlorid, 
prolonged chloroform anestliesia, . and toluylenediamin poisoning. 
Seven of tliese developed calculi. The bile was infected in only 2 of these 
7 instances of lithiasis and in 1 of the 2 dogs that were free from stones. ■ 
The stones alwa^^s occurred in the system of glass and rubber tubes 
which connected with the common duct and developed as early as 
fourteen days after intubation. In general the stones exliibited little 
variety of structure and composition as compared with human stones, 
three general types of stones could be discriminated, one consisting 
almost lyholly of calcium bilirubinate, another of calcium carbonate, 
and a mixed type in which both compounds were present. The stones 
were found not to be tlie result of bile loss.” In a companion essay, 
Rous, Drury and McMaster {Jour. Exper. Med., 1924, 39, 97) 
reported the results of a study of the early history of the gall stones 
witli special reference to the role of preformed nuclei in their develop- 
mfent. Utilizing the same material, the authors found that only very 
occasionally did the calculi form in the absence of a special center of 
deposition. Sometimes a particle of talc from the wall of the rubber 
collecting tube served as a nucleus, but rdore often the calculus formed 
in the midst of small masses of organic debris, or deposition of the salt 
occurred upon the surface of bilirubinate calculi. After reviewing at 
some lengtli tlie factors concerned in the genesis of gall stones consisting 
of calcium carbonate, die autliors believe tliat tlieir evidence supports 
the view that the development of carbonate stones in human beings as 
well as in die dog may be a consequence, not of changes in die bile 
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bi’ouglit about by microorganisms, nor of the elaboration of an inflam- 
matory exudate rich in calcium salts, but.merely of inflammation such 
as leads to lessened motility of tlie duct system with tlie accumulation 
of organic debris. “The fact that infection is almost the sole agent 
whereby such inflammation is set up and maintained in clinical instances 
has led too often to the conclusion tliat it serves as the essential agent 
in the process of calcification.” Continuing tlieir detailed observations 
on some causes for gall-stone formation, Drury, McMaster and Rous 
(Jour. Exjicr. Med., 1924, 39, 403) reported certain e.xperimental findings 
having to do with the relation of tlie reaction of the bile to experimental 
cholelithiasis — oi', as they aptly put it “with tlie reasons for the absence 
of such stones from <Iogs witli an intact biliary tract.” There are several 
evident safeguards against stone formation within the ducts, as tliey 
have suggested, “ their motility, the cleansing and possibly antagonistic 
action of the secretion they themselves elaborate, and the flushing out 
eft'ected by an intermittently quickened bile stream.” “But how is one 
to explain the absence of calculi from the gall-bladder, a viscus which, 
according to the latest e\'idcnce, empties itself but poorlj’', and in which 
the bile often undergoes great concentration and must frequently be 
held for many hours together.” “In view of the marked tendency for 
calcium carbonate to come down out of liver bile on standing, and for 
it to deposit within old organic debris, it seems certain that tlie normal 
gall-bladder must either effect some cliange in the secretion in tlie 
direction of safety, or else add some preventative against deposition.” 
The solubility of calcium carbonate is known to be markedly affected 
by the reaction of tlie fluid in which it is contained. The normal liver 
bile, out of which it tends to precipitate, is alkaline, with an average 
pH of 8.20 but in tlie gall-bladder where conditions might otlierwise 
seem especially favorable to precipitation, tlie secretion undergoes a 
change toward tlie acid side, becoming on long sojourn there, strongly 
acid to litmus (pn 5.18 to 6.00). From bile thus altered, no carbonate 
precipitation occurs, even when it becomes greatly concentrated as in 
fasting animals or after obstniction of the common duct. The autliors 
conclude by stating that “the possibility that cholelitliiasis may be a 
consequence of sins of omission on the part of the biliary channels and 
reservoir deserves to be considered.” 


Seasonal Changes in Organ Weights and their Relation to Meteoro- 
logical Conditions. — “It is well Imown that many of tlie endocrine 
glands of normal animals undergo rhythmic changes in weight per imit 
of body weight which conform, in general, with seasonal conditions.” 
Since the cause of these changes is not clearly understood, Broutv, 
Pearce and van Allen (Proc. Soc. Exper. Biol, and Med., 1924, 21, 
373) studied the ratio of the weights of various organs and tissues to the 
body weight of normal rabbits and tlie limits of variation which might 
be encountered. The factors studied included age, breed, lengtli of 
caging, time of killing (with reference to the regular system of feeding), 
and meteorological conditions. All the animals were males and were 
fed on a uniform diet of hay, oats and cabbage. Two groups of rabbits 
selected from stocks tliat were being used for experimental wmrk, were 
killed each month and the various organs were weighed. The weights 
were tlien reduced to terms per unit of net body weight which was 
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determined by subtracting the Aveiglit of tiie gastro-intestinal mass 
from tire live av eight of the animal with additional allowance made for 
excess urine in the bladder. All the organs examined wei’e found to 
undergo rhytlimic changes in weight per unit of net body Aveight Avhich 
conformed, in general, to the progression of tlie seasons. In the case 
of organs such as the heart, kidneys and liA^er, the transition from one 
condition to another occurred relativelj'^ sloAvly (20 to 40 per cent), 
and the maximum variation in any direction Avas distinctly less than 
that noted in the case of a number of the endocrine glands and the lym- 
phoid tissue (50 to 100 per cent). On attempting to correlate this 
series of seasonal variations in organ weights with meteorological con- 
ditions, it was found that the majority of them corresponded in time 
and direction with prevailing conditions of sunlight. In general, the 
periods of maximum and minimum weights coincided with high or low 
levels of daily sunlight while the change in direction and the transition 
from one condition to the other corresponded Avith tlie change in sunlight 
from winter to summer or from summer to winter. It appeared that 
the Aveight curves of some organs conformed more closely to the .curve 
of temperature or to humidity than to the curA'^e of sunshine, and that 
the degree of correlation in any case Avas subject to the influence of 
other factors. The authors Avere able to deduce from their observations 
that no fixed relationships exist between the various organs and tissues 
of the body— that mass relationships and probably functional activities 
are subject to continuous change in response to certain external influ- 
ences such as are represented by climate or meteorological conditions; 
that these changes tend to pursue a rhythmic course in harmony Avith 
the progression of the seasons, but that they are retarded or accelerated 
or otherwise affected in accordance with the prevailing meteorological, 
conditions; and that, in considering the influence of factors of this kind, 
there are tv'o things to be taken into account, namely, the normal or 
prevailing level of activity and the factor of change. 
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Observations on the Presence of a Toxic Substance in the Blood 
and Urine of Patients Avith Scarlet Fever.— Trask and Blake (Jour. 
Exper. Med., 1924, 40, 3S1) state that a series of observations on the 
blood of patients acutely ill Avith scarlet fcA'-er has shown that a toxic 
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substance can be demonstrated in tlie sej-um by means of intracutaneoiis 
injections of tlie serum in persons wlio have not had scarlet fever and 
whose serums fail to blanch the rash in scarlet fever. The reaction 
caused by this substance consists of a bright red local erythema^ vary- 
ing from 20 to 70 mm. in diameter, of one to four days’ duration. 
The severer reactions are moderately indurated and tender and are 
followed by pigmentation and desquamation. Control injections in 
persons whose serums blanch the rash in scarlet fever cause no reac- 
tion. The toxic substance is not neutralized by mi.xture with a human 
serum which gives a negative blanching test but is readily neutralized 
by a human scrum wliich gives a positive blanching test. It is not 
neutralized b^-^ normal horse serum but is completely neutralized by 
Dochez’s scarlatinal antistreptococcic serum. In a limited number of 
observations on the urine of patients with scarlet fever a similar toxic 
substance has been found in 2 out of 5 cases studied. Since the toxic 
substance described appears to resemble the toxic substance found in 
the filtrates of scarlatinal hemolytic streptococcus cultures by Dick 
and Dick, and since it is neutralized not only by a blanching human 
serum but also by Dochez’s scarlatinal antistreptococcic horse serum, 
the experiments reported support the conception tliat scarlet fever is 
a local infection of tlie tliroat by a particular tjqie of Streptococcus 
hemolyticus capable of producing a toxin which is absorbed and is the 
cause of the general manifestations of the disease. 


Inflammatory Reaction of the Immune Animal to Antigen (Arthus 
Phenomenon) and Its Relation to Antibodies.— Opie (Jour. hnrMinol., 
1924, 9, 231) says tliat local anaphylaxis or tlie Arthus phenomenon is 
an inflammatory reaction which occurs when an animal immunized 
against a protein is reinjected with the same antigen; it is caused by 
an antibody present in the blood serum and tissues of the immunized, 
animal and occurs when antigen and antibody meet in the tissues. 
This reaction which varies in intensity in different species of animals, 
and may fail to occur in some (rat, dog), bears a close but not exact 
relation to the ability of the aninnd to fonn precipitin. An animal 
passively immunized by injection of serum of an immunized animal 
exliibits the reaction which may be so severe that necrosis occurs. 
Simultaneous injection of antigen and of serum from an immunized 
animal causes acute inflammation at the site of injection. In animals 
with either active or passive immunization there is a very close but 
not exact parallel between precipitin content of the serum and the 
occurrence and severity of specific inflammation. The discrepancies 
observed do not exclude the possibility that precipitin is the antibody 
concerned. 

( 

Immunological Studies in Tuberculosis: II. Further Observations 
on SMn Hypersensitiveness in Experimental Tuberculosis. — Peteoff 
(Jour. Ivimunol., 1924, 9, 309) says that true tuberculin skin hjqDer- 
sensitiveness can be set up in a normal animal b.y the injections of 
tubercle bacilli killed at 100° C. for one hour. From unpublished 
work he has further proof that the substances responsible for setting 
up true hypersensitiveness are not even destroyed by heating for a 
half hour at steam pressure at one atmosphere (121° C.). The success 



HYGIENE AND PUBLIC HEALTH 


155 


of this sensitization depends on the following few points : The tubercle 
bacilli must be triturated well, made up in good suspension, and tlie 
reaction adjusted to pH 6.9 or 7.0 before sterilization. Above all, one 
of tlie most important points is that animals suitable foi such sensi- 
tization must weight 400 gm. or over. They must be well fed and 
kept in good condition. The injection should be made every three or 
four days. It seems, so far, that the intraperitoneal route is the inost 
suitable one. After each injection of killed tubercle bacilli there is a 
distinct drop in tlie weight of the animal. In a day or so the animal 
again picks up his weight, but the drop follows after subsequent injec- 
tions, and as soon as the three injections have been made, the animal 
gradually recovers the loss and begins to gain very rapidly. It is an 
interesting observation that if the animal suddenly begins to lose 
weight the skin hypersensitiveness also diminishes somewhat. 

Microbic Virulence and Host Susceptibility in Paratyphoid-enteri- 
tidis Infection of White Mice : V. The Effect of Diet on Host Eesist- 
ance. —Webster and Pritchett (Jour. Exper. Med., 1924, 40, 397) 
found that white mice from the Rockefeller Institute breeding-room 
fed on a McCollum complete diet, consisting of whole wheat (67.5 per 
cent), casein (15 per cent), milk powder (10 per cent), NaCl (1 per 
cent), CaCOg (1.5 per cent) and butter fat (5 per cent) are more resist- 
ant to mouse typhoid infection, mercury bichlorid intoxication, and 
botulinus toxin than are similar mice fed on bread and pasteurized milk 
supplemented by an oatmeal and buckwheat mixture and dog biscuit. 


A Histological Study of the Central Nervous System in Experimental 
Botulinus Poisoning.— CouTDRY and Nicholson (Jour. Exper. Med., 
1924, 39, 827) says that the results of their observations indicate tl>at, 
except for a slight degree of vascular engorgement, all the lesions which 
they have noted in the brains of mice, guinea-pigs and rabbits suffering 
from botulinus poisoning are readily susceptible of some explanation 
other than that they are produced by the direct action of the toxin upon 
the central nervous system. This absence of microscopical evidence 
of a central action of the toxin is not, of course, conclusive proof that 
the cells in the brain are not primarily involved, because it is quite 
conceivable that, owing to the delicacy of tlie nervous mechanism, 
the toxin might well act centrally witliout leaving any traces micro- 
scopically visible. But the observations do not tend to show that, 
upon the histological side, there is no evidence inconsistent with the 
results of physiological experiments indicating that the site of action 
of the toxin is upon peripheral nerve tenninals. 

Transmission of a Flagellate Infection from Plant to Animals.— 
Strong (Am. Jour. Hyg., 1924, 4, 345) has shown that a flagellate which 
produces a disease in plants (Euphorbiie) may be passed through 
an invertebrate, the lizard (Cnemidophorus lemniscatus). An insect 
(Chariesterus cuspidatus) transmits the infection from the plant to the 
lizard. From tlie invertebrate host it was transmitted to a monkey, 
in which it gave rise to a form of tropical ulceration in the skin. In this 
ulceration the leishmania form of tlie parasite and not the flagellate 
stage IS encountered. This is the first time a chain of infection due to 
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a parasite primarily producing a disease in plants lias been shown to pass 
through an invertebrate to a vertebrate host and aequire pathogenic 
properties for mammal. We here see the evolution of disease in the 
making. 


The Relation of Vegetative Activity of Bacteria to Pathogenicity. — 
Felty and BnooMFiiiLD (Jour. Exp. Med., 1924, 40, 703) report experi- 
ments showing that distinct differences exist between relatively young 
cultures of bacteria and the same strains during the period of decline 
as regards invasive power and pathogenicity, and that these differences 
must be distinguished clearly from specific alterations in virulence such 
as those produced by animal passage. The exact interpretation of these 
obser\'ations is not, however, perfectly clear. The authors are inclined 
tb believe that simple alterations in vegetative activity might account 
for the differences which have been described, but to what extent the 
results have been due to injury to the bacteria by products of culture 
growth it is impossible to say, and furtlier work will be necessary to 
settle this point. At any I'ate the experiments seem to bear definitely 
on the problem of infection in as far as they show that purely temporary 
modifications of growth activity, whether or not brought about by 
specific injury, lead to changes in invasiveness which are quite analogous 
to the, test-tube phenomenon of lag. The authors have previously 
.slipwn that there exists in the upper air passages a mechanism by means 
of which foreign particles and bacteria can be eliminated within a few 
hours. They state that it seems highly likely on tlie basis of their 
present work that bacteria entering in an inactive growth phase — for 
example dried in dust or perhaps from a chronic carrier — ma^^ be dis- 
posed of before activity can be resumed, udiereas organisms introduced 
in the stage of active growth — as from a case of acute disease — may 
be able to take advantage of a portal of entry. It is further possible 
that these experiments may have some bearing on the genesis of epi- 
demics, especially as regards the preepidemic phase, and these matters 
will be discussed at another time. 


Outbreaks of Botulism at Albany, Oregon, and Sterling, Colorado 
February, 1924.— Strickee and Geiger (Fab. Health Rep., 1924:, 39, 
655) report that in tlie first outbreak 12 persons were affected and 
8 of these died. It was found that home-canned string beans were 
responsible, and the interesting fact was brought out that hot all the 
food which was toxic was obviously spoiled. The incubations period 
was from 16 to 40 hours and deatli occurred in from 27 to 103 hours. 
In the second instance there were 7 cases, with 5 deaths. Home- 
canned string beans were responsible for this outbreak also. 
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THE DIRECT EFFECT OF RADIUM IRRADIATION ON 
LEUKOCYTES.* 

By Roy G. Spurling, M.D., 

AND 

John S. Lawrence, M.D., 

boston. 

(From the Medical Service of the Collis P. Huntington Memorial Hospital and the 
Laboratory for Surgical Research of the Harvard Medical School.) 


Histological alterations in the character of the leukocytes in the 
circulating blood occur following relatively large therapeutic doses 
of irradiation from radium and roentgen-rays. These changes for 
the most part, are destructive in nature; every phase of degeneration 
from vacuolization to complete disintegration of the white blood 
corpuscles has been observed. Minot and Spurling^ have shovm 
that following therapeutic short-Avave length roentgen-ray irradia- 
tion, the degenerated leukocj'^tes range from 10 to 40 per 100 formed 
white cells. They usually reach their highest level on the second 
day following exposure to the rays, but abnormal numbers are to 
be found within an hour after treatment. "VSTiether these changes 
are the result of the direct effect of irradiation on the leukocytes in 
the circulating blood, or an indirect effect of the rays upon them, 
has been a matter of speculation. The experiments described below 


* This paper is No. 33 of a series of studies in metabolism from the Harvard 
Medical School and allied hospitals. The expenses of this investigation have been 
defrayed (in part) by a grant from the Proctor Fund of the Harvard Medical School 
for the Study of Chronic Diseases, 
vop. 109. NO. 2. rEBRUARY, 1925 
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were undertaken for the purpose of attempting to obtain information 
conceniing this subject. 

Experiments were conducted on dogs under ether anesthesia and 
one^ was repeated on man. In these experiments, stasis of the 
peripheral blood was created, as this was necessary in order to prove 
that irradiation directly destroj-’s leukocjdes in the blood stream. 
Another ex]ieriment to determine the direct effect of irradiation on 
leukocytes was performed on human blood outside the body. The 
technic and nature of the four varieties of experiments conducted 
are given below: 

1. A tourniquet was applied to both hind limbs of a dog at about 
the level of the middle of the thigh. The pressure applied was 
sufficient to cause venous stasis without wholly impeding^ the 
entrance of arterial blood to the extremity. An er 3 i;hema dose of 
radium emanation was given over one leg, the other served as a 
control. Blood was obtained before irradiation and every fifteen 
minutes thereafter for one and a quarter hours by puncturing 
with a cutting edge needle, the deep tissues of the legs below the 
tourniquets. The white blood corpuscles were studied in carefully 
made Wright stained blood smear preparations, as was the case in 
the other experiments noted below. Seven experiments of this 
first variety were performed. 

2. In the second form of experiment on dogs, a section about 
2 inches long of both femoral veins was tied off in the femoral 
triangle. An erjd;hema dose of radium emanation was applied 
over one of these segments. The ligated strip of vein of the oppo- 
site leg served as a control, and care was taken to screen it from 
the rays. 

Samples of blood for studj^ were obtained from each of the tied 
off segments by means of a small hj'podermic needle before irra- 
diation and aftern^ard * every fifteen minutes during one and a 
quarter hours. (No edema of either leg developed and the animal 
suffered no ill-effects from the ligation of both femoral veins.) One 
such experiment was conducted. 

3. The third variety of experiment was performed twice on man. 
Sphygmomanometers were applied to both upper arms of a patient 
and the pressure kept just above the diastolic arterial pressure for 
forty-five minutes. Slightly less than an erj'thema dose of radium 
emanation was applied over the median basilic vein of one arm. 
Four samples of blood were taken directly from the vein of each 
arm at intervals of fifteen minutes. 

4. The last type of experiment consisted of irradiating mth 
radium emanation, equal to two er 3 U;hema doses, citrated human 
blood placed in a fiat glass dish. The citrated blood was exposed 
directly to the rays, thus making it unnecessary to pass the rays 
through glass. Then the leukoc54;es were examined for. evidences 
of histological changes, every fifteen minutes for one and one-half 
hours. 
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No constant changes in the character of the leukocytes which 
could be attributed to the effect of irradiation were observed in 
any of the four different types of experiments. The number of 
degenerated forms was essentially the same (less than 8 per 100 
formed white cells) and the differential count remained practically 
constant, in the preparations obtained from the area exposed to- 
radium in the experiments on dog and man, (procedures 2^ and 3 
above). There was, also, no difference in the character or differen- 
tial count of the leukocytes from that seen in the control samples 
of blood. Likewise no alterations in the leukocytes were detected 
when they were irradiated outside the body, (procedure 4 above). 

In procedure 1, in which the blood was obtained from- dogs’ 
subcutaneous tissue, many leukocytes in ever}’’ stage of disintegra- 
tion were observed in several of the blood smears. In the first 
three animals, these broken forms were more plentiful in the smears 
made of the blood taken from the leg which had been exposed to 
radium, than in the control preparations. It thus appeared as if 
the irradiation was responsible for the changes. Analysis of the 
method of collecting the blood and similar subsequent experiments 
clearly showed that it was the technic by which tlie blood was 
obtained that was responsible for these disintegrated leukocytes. 
Four experiments in which blood was obtained by proper technic, 
permitted no changes from normal of any sort in the leukocjd;es 
from the irradiated and non-irradiated extremity. Thus the results 
of the first experiments on dogs can be reconciled as in accord with 
those obtained from the other studies made. 

The technic that caused the presence of many disintegrated 
leukocytes in the blood smears from the dogs, depended upon -the 
squeezing and manipulating of tissue. It was demonstrated at 
will that leukocji^es of this character could be found in abundance 
in preparations made when the blood was obtained from skin 
puncture Avith forceful manipulation, but when a relatively large 
vessel was punctured so that the blood flowed freely, preparations 
made from it showed but a scant number of broken leukocytes. It 
is much more difficult to destroy white blood corpuscles by mechan- 
ical manipulation of tissue in man than in dogs. This is partly 
because of the knoAvn fact that dogs’ leukocytes are more fragile 
than those of man. An additional reason is probably because blood 
fiows much more readily from a small needle prick of the human skin 
than from one in a dog. We were unable to obtain after con- 
siderable manipulation of patients’ tissue, more than 10 broken 
leukocytes per 100 formed ones in blood smears properly made on 
cover glasses. Of course the many degenerated leukoc;^i;es repeatedly 
observed in the circulating blood following therapeutic irradiation 
are not due to any errors of technic because it is Avell knovm that 
the leukocji;es in similarly obtained blood smears prior to irradia- 
tion show no such changes. It seems evident that irradiation from 
radium does not directly affect the character of the leukocytes Avithin 
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an hour and a quarter after exposure and that some indirect effect 
is responsible for tlie degenerated forms seen following therapeutic 
irradiation. 

In our experiments, wliere the blood stasis persisted from three- 
quarters to one and a quarter hours, there were no constant 
changes in tlie differential leukocyte counts of the blood taken from 
the constricted extremity. In contrast to these results, Webb- 
has shown that, there is both a relative and absolute increase in 
the number of lymphocytes following the application of a tourniquet 
to a leg of man and the hind extremities of rabbits. In his experi- 
ments on man, he found an 18 per cent increase in the number of 
“mononuclears” in as brief a period as a half hour, and a 75 per 
cent increase after one hour. His experiments, like our ovm, 
attempted to obstruct the venous return without impeding the 
flow of arterial blood. Calve'' also found an inversion of the differ- 
ential leukocyte count following the constriction of an extremity 
in man. While he does not make it clear just how long was required 
for this to take place, it appears that he observed this change 
within thirty minutes following the application of a tourniquet. 
Unfortunately, neither Webb nor Calve definitely state from where 
the samples of blood were obtained. It would appear, however, 
that they were taken from the general circulation and not from the 
isolated extremity. If this was the case, their experiments were 
not parallel to our own, as we obtained samples of blood from a 
point below the tourniquet where blood presumably had been 
isolated, which did not become mixed Avith that of the general 
circulation during the period of the experiment. It is difficult for 
us to see why the differential count of Avhite cells in the blood of an 
extremity should change markedly in a brief period of time, even if 
one accepts the theory of mitotic devision of lymphocytes. On the 
other hand, it is quite conceivable that a relatiAm and absolute 
lymphocytosis may occur in the general circulation following the 
constriction of an extremity. 

Summary. 1, Radium irradiation of blood retained in an extrem- 
ity of a dog or man, or in a vein of a dog, produced no demonstrable 
changes in the character of percentage numbers of the different 
types of leukocytes in one and a quarter hours. Likewise the stasis 
of blood in an extremity or vein for a similar period of time was 
without effect on the leukocytes. 

2. The manipulation of dogs’ superficial tissues in obtaining 
blood, produces destruction of leukocytes much more readily than 
similar trauma in man. 
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REPORT ON A CASE OF MALIGNANT SMALL-CELLED 
THYMOMA WITH ACUTE LYMPHOID LEUKEMIA. 

By Alfked Feiedlander, M.D., 

AND 

Nathan Chandler Foot, M.D. 

(From the Departments of Medicine and Pathology, Cincinnati General Hospital, 
and College of Medicine, University of Cincinnati, Cincinnati, Ohio.) 

Introductory. Cases of malignant thymoma are so obscure, and 
of such rarity, that they should be reported and discussed whenever 
encountered. This example illustrates a particularly unusual 
variety of the tumor, the small-celled, sarcomatoid tJTpe with 
metastasis to distant organs and a concomitant lymphoid leukemia. 
Ewing- (1922), in his text-book “Neoplastic Diseases,” cites a few 
instances of widespread metastasis involving the liver, spleen, kid- 
ney, adrenal, and pancreas and refers to an article by Fabian in 
whicli a considerable series of cases has been reported, with a leuk- 
emic blood-picture as tlie chief clinical feature, associated with 
large sarcomatous tumors of the thymus. Such leukemias are 
considered atypical and especially malignant. As a rule thymomas 
tend to be limited to the anterior mediastinum and immediately 
contiguous organs. The points indicating the thymic origin of 
mediastinal sarcomas, as set forth in the literature on this subject, 
may be summed up as follows: (1) The situation of a large, not 
much lobulated, firm tumor at the site of the thymus; (2) extension 
downward behind the sternum, without infiltration of the bone; 
(3) involvement of the pericardium and pleura by direct lymphatic ' 
extension; (4) a resemblance to thymic tissue on histological exam- 
ination. In connection with the last point, some authorities insist 
that all the histological elements of the thymus be found in some 
form, but usually a resemblance of the dominating type cell to one 
or other thjunic element is accepted as sufiicient evidence. The 
tumor we are reporting fulfils all of these conditions with the excep- ■ 
tion of the third— it does not involve the pleura, although intimate^’' 
connected with the pericardium, metastasizing rather, to distant 
organs. 


1. CLINICAL CASE REPORT. 

By Alfred Feiedlander, M.D. 

The following is a condensed protocol of the clinical history of 
the case: 

History of Case. E. B., a colored female, aged thirty-eight years; 
married, was admitted to the West Medical Sendee of the Cincinnati 
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General Hospital November 4, 1923. Her chief complaint was a 
''painful sivelling of the right leg.'' 

Present Illness. Ten days before admission the patient had 
experienced a sudden sharp pain in the upper portion of the right 
thigh. Within a few hours, the thigh was much swollen. The pain 
continued and the swelling increased— so that within twenty-four 
hours, thigh, leg and foot were swollen to about twice the normal 
size. The pain and swelling continued unchanged for about a 
week— so that the patient was bedfast. She was admitted to hos- 
pital about a week after the onset— by Avhich time the swelling had 
decreased to some extent, though the pain on movement of the 
extremity was still severe. 

Past History. The patient had had a severe pneumonia six 
years before the ])resent illness. She had had several attacks of 
tonsillitis during the last three years, and an appendectom}’’ three 
years before present illness. She denied venereal infection; had 
been married eight j^ears, but had never been pregnant. 

Admission Physical Examination. Temperature, 101.2; pulse, 
120; respiration, 24. A poorly developed, moderately well-nour- 
ished woman, apparently acutely ill, complaining of severe pain in 
right thigh. Eyes, ears, nose, negative. 

Mouth; Lips smooth, tongue dry and coated, protruded in 
midline without tremor. Teeth: Verj’’ poor with many carious 
snags, and some evident pyorrhea. Tonsils; Enlarged but not 
acutely inflamed, not crjTptic. Gray streak in right tonsil. 

Neck: No rigidity, no tenderness, no enlargement of thyroid. 

Heart; Apex beat visible and palpable in the 5th interspace, 
6.5 cm. to the left of the midsternal line. Not diffuse. No ■&rill, 
no shock. Cardiac conjugates 3.5 by 8.5 cm. Retrbsternal dulness 
in first interspace, 6 cm. Sounds clear at apex and base, no mur- 
murs, no arrhythmia. Tlie second pulmonic sound was slightly 
louder than the second aortic, but not accentuated. Radial pulse 
equal, volume and tension fair. Blood-pressure, 122 over 80. 

Lungs; Percussion note clear tliroughout, breath sounds vesicular. 
No rales. Spoken and whispered voice normally transmitted. 

Abdomen : On level with chest, no enlargement of liver or spleen. 
Slight tenderness in right inguinal region. None elsewhere. 

Genitalia; Right labium majus swollen. In the introitus there 
was a moderate sized serpiginous ulcer with marked induration 
about it. The uterus was enlarged and fixed in the pelvis. There 
was a moderate sized fibroid. 

Extremities; Right thigh and leg swollen and painful. No open 
ulceration. Some pitting on pressure in leg and foot. No marked 
limitation of motion in the joints. The tenderness was more 
marked on the inner aspect of the thigh and leg. 
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Comparative measurements of the two extremities: 

Right, cm. Left, cm. 


Midthigh 48.0. 40.0 

Midleg . . .33.0 25.5 

Ankle-joint 25.5 18.0 

Foot 21.0 18.0 


Glands: No generalized adenopathy. The inguinal glands on 
the right side are slightly enlarged and tender. 

Reflexes: All tlie deep reflexes are normal. 

Blood Examination: Erythrocytes, 3,100,000; leukocytes, 
140,000; hemoglobin, 60 per cent. Differential Count: (300 cells) 
lymphocytes, 93 per cent; large mononuclears and transitionals, 
2 per cent; polymorphonuclears 4 per cent; basophiles, 1 per cent. 
There is moderate anisocytosis. The predomination of the lympho- 
cytes is apparent. Some Rieder cells are found. There appears 
to be slight increase in number of platelets. 

Urinalysis: Reaction alkaline; albumin present; a few granular 
casts and some red and white blood cells. 

Blood Wassermann: Strongly positive. (Confirmed by second 
test three days later.) 

Blood Chemistry: Blood sugar, 143 mg.; urea nitrogen, 28 mg.; 
uric acid, 42 mg. ; chlorids, 470 mg. per 100 cc. 

Provisional Diagnosis; (1) Thrombophlebitis of right internal 
saphenous vein, possibly dependent on pelvic injection; (2) lym- 
• phoid leukemia, acute; (3) lues. 

It is noteworthy that, at the time of admission there was no 
enlargement of liver or spleen, no increase in retrosternal dulness, 
and no generalized adenopathy. A portion of the ulcer of the 
introitus was removed. Examination showed no evidence of malig- 
nancy. (See detailed report in pathological section.) Blood cul- 
tures taken seven and ten days after admission were sterile. 

Clinical Course. The temperature ran a somewhat irregular 
course, ranging from 100° to 102° without particularly typical 
curve, up to the time of death. 

The blood-picture showed a constant increase in the number of 
white cells, with a decrease in the reds as shown in the followine 
table : 

TABLE I. — COURSE OF BLOOD-PICTURE. 

Leukocytes. Erythrocytes. 


Nov. 4, 1923 140,000 3,100,000 

Nov. 6, 1923 ....... 150,000 

Nov. 11, 1923 170,000 2,800,000 

Nov. 22, 1923 208,000 1,920,000 

Nov. 30, 1923 252,000 

Dec. 5, 1923 320,000 1,568,000 


Detailed description of blood smears taken on November 4 and 
December 5 will be found in the pathological report. 
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On November 14, ten days after admission, it was noted that 
there was some increase in the retrosternal dulness. This was suffi- 
ciently marked to suggest the advisability of chest radiographs. 
The radiological report of that date noted that there was “consider- 
able increase in the Avidth of the shadow in the anterior mediastinum 
suggesting an enlarged gland.” 

On November 26 it was noticed that the abdomen seemed some- 
what distended. At this time the liver edge could be felt 6 cm. 
below the costal margin. Tlie spleen was not enlarged. From this 
time on the increase in the size of the liver was rapid until by 
November 30 it was noted that the border of the right lobe extended 
to the umbilieus. Two days later the. patient began to complain 
of pain in the left cheek. Examination showed a gangrenous stoma- 
titis of the left buccal surface extending to the tonsil. Covering 
this was a dirty gray, patchy membrane. Fetor was extreme. 
Examination of smears, made from the membrane repeatedly, were 
negative for the organisms of Vincent’s angina and for Edebs- 
Loeffler bacilli. 

With the advent of gangrenous stomatitis the temperature 
became higher and the patient’s suffering greater. At this time 
the cervical glands were only slightly enlarged. 

On December 8, it Avas noted for the first time that the spleen 
was palpable. Both liver and spleen increased in size steadily up 
to death. 

Tlie treatment consisted of rest, elevation of the thigh, full doses . 
of neoarsphenamin (12 intraA'-enous injections) Avith local treatment 
for the mouth, sedatives and anodynes. 

Final Clinical Diagnosis. Thrombophlebitis (right saphenous); 
aeute lymphoid leukemia; enlarged mediastinal glands; enlargement 
of liver and spleen; uterine fibroid; lues; luetic ulcer right labium 
majus. 

2. PATHOLOGICAL STUDY. 

By Nathan Chandler Foot, M.D. 

Condensed Necropsy Protocol. Necropsy 23-292, forty-five-minutes 
postmortem. 

Anatomical Diagnosis. Malignant thjunoma, lymphoid leuk- 
emia, metastatic tumors of kidneys, retroperitoneal nodes, and 
inferior cava. Thrombosis of inferior cava. Diffuse infiltration 
of liver with lymphoid (?) tissue. Healed appendectomy wounds. 
Leiomyomas of uterus. Chronic salpingitis, with bilateral adhe- 
sions. Gangrenous glossitis, stomatitis, and gingivitis. Edema of 
right labium majus. Vaginal ulcerations. 

Body. Is that of a well-built, fairly well-nourished colored 
woman 150 cm. in length. It is still warm, and rigor mortis has not 
set in. Externally, the only interesting pathological features are 
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tlie condition of the mouth and the presence of an appendectomy 
scar over McBurney’s point, together with, swelling of the right 
labium majus and right leg. The left buccal cavity and the left 
half of the under portion of the tongue are converted into gangre- 
nous sloughs, grayish-green in color and indescribably foul-smelling. 
The gingival margins show numerous phagedenic ulcers, which are 
equally foul. 

Primary Incision. The usual incision reveals little subcuta- 
neous fat and rather poorly-developed musculature. The liver is 
very low, presenting 11 cm. below the free margin of the ribs. The 
uterus shows a small, spherical tumor perched on the fundus and 
the oviducts are thick and tortuous, bound down by numerous 
fibrous adhesions which connect them intimately with a coil of 
ileum. The diaphragm is at the fourth interspace on tlie right, tlie 
fifth on the left. The sternum is readily removed. Both lungs 
retract, exposing the lower portion of the pericardium and a large, 
whitish, finely-lobulated tumor, or mass, that overlies it above in 
the midline. This mass measmes 10 x 6 x 5.5 cm., corresponding 
with the thymus in outline and situation. It has indications of 
lobules at its sharp border^s and is tough and leathery in consist- 
ence. Posteriorly, it is intimately connected with the pericardium 
and cannot be separated from it. It surrounds the great vessels 
without infiltrating their walls; they run through tminel-like pas- 
sages in the tumor tissue. There is no involvement of the pleura 
and the hilic nodes are not incorporated in the mass, although those 
of the anterior mediastinum are surrounded by the growth and 
appear as softer, yellower areas on the section surface. The tumor 
is almost dead-white on section, but slightly marked by fibrous 
striae. Its postero-inferior surface is smooth and spread over the 
pericardium, terminating below and laterally in very sharp margins. 
There are a few fibrous adhesions over either lung, but no evidence 
of tumor infiltration. 

Thoracic Organs. Organs of Mouth and Neck: The tongue is 
almost half destroyed by a gangrenous process which has pene- 
trated to the midline, near the frenum on the left, the dorsum is 
scareely affected. The buccal mucosa adjoining the tongue on 
the left shows extensive sloughing ulcerations. The esophagus, 
larynx, trachea, thyroid, and cervical nodes are not abnormal, 
excepting that the latter are very slightly enlarged. 

The heart and lungs are in no way remarkable. 

Abdominal Organs. The gastroenteric tract, the pancreas, 
adrenals, and femoral bone marrow are not remarkable, except 
that the appendix is lacldng, its site being marked by a well-healed, 
stellate scar on the caput coli. 

Spleen. 240 gm. It is large and soft and its capsule is rather 
tense, but not thickened. On section, the pulp is found to be soft, 
stripping rather easily on the knife blade and of a brick-red color, 
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witli Hiiincroiis wliitish dots, representing tlie splenic corpuscles, 
over its surface. 

JAvcr. 1610 gin. It is smooth and shining externally, its cut 
surface exhibits numerous Avdiitish-yellow lines which form a retic- 
ulated pattern on a reddish backgroimd. Its consistence is normal. 
The gall-bladder lies in a fenestrum in the margin of the right lobe, 
being Ausible on the upper surface thereof. It contains much yellow- 
ish, rather viscous bile, readily expressible through the papilla of 
Vater. 

Kidneys. Right weighs 120 gm., left 140 gm. They are large and 
pale and both of them liberally bespotted with whitish areas, some 
large and sunken, others small and flush with the subcapsular 
surface, or barely projecting above its level. The capsules strip 
with ease, except from these areas, where they adhere slightly. The 
largest of them measures 4x4 cm., one being situated in either lower 
pole. They are granular, white, with a slightly pinkish zone at 
the margins. JMost of the other areas are rather vague in outline, 
suggesting tumor infiltration, rather than infarcts. Tlie paren- 
chyma of the kidneys is in no way abnormal, the markings distinct 
and the cortex not thinned out, but the whitish areas are found 
to extend into the latter as rounded or pyramidal masses for about 

2 cm. The pelvic walls are thickened and of brawny consistence, 
dead-white in color and suggest tmnor infiltration. They measure 

3 mm. in thickness. The ureters are not abnormal. 

Ve7ia Cava Inferior. This presents a cylindrical mass of firm, 
yellowish-white, tough, homogeneous material in the form of a 
thrombus, resembling a stalk of bleaclied asparagus in its appearance 
and tapering at its upper extremity, which lies near -the liilum of 
the right kidney. It is attached near the confiuence of the iliac 
veins by a pedicle 10 by 4 mm. in size, its long axis corresponding 
to that of the vein. This point of origin overlies an enlarged retro- 
peritoneal node that is adherent to the wall of the vein and has 
apparently infiltrated it. Neither iliac vein is enlarged. 

Retroperitoneal Lymph Nodes. These, as well as those of the 
mesentery and mesocolon, are all slightly enlarged, firm, pale, and 
homogeneous on section. 

Pelvic Organs. The uterus presents two ob^’ious leiomyomas, 
one subserous, perched on the fundus, 1 cm. in diameter; the other 
occupying the anterior uterine wall, in which it is interstitial. It 
measures 5 cm. in diameter and presents the usual fibroid structure 
on section. The oviducts are tortuous and thickened and tlieir 
fimbriated extremities are buried in fibrous adhesions. They meas- 
ure 2 cm. in diameter. The ovaries are fibrosed and white. The 
vagina exhibits two ulcers in the anterior aspect of the left fornix, 
each about 1.5 cm. in diameter. They are pale, partially healed 
and not markedly inflamed. The urinary bladder is small, clean 
and not pathological. 
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Microscopical Description. Microscopical Diagnosis. Malignant 
thymoma of the small-celled type, with metastases to kidneys; wall 
of vena cava, inferior; vaginal fornix, and tonsil. Acute lymphoid 
leukemia. Thrombosis of inferior cava, healed apical tuberculosis, 
pulmonary compression and compensatory emphysema, anthra- 
cosis. Diffuse infiltration of splenic pulp by lymphoblasts, with 
chronic passive congestion. Chronic passive congestion of liver, 
with central necrosis. Diffuse lymphoblastic infiltration of lymph 
nodes and lymphoid tissue. Chronic fibrous tonsillitis (?). Epi- 
thelial duct inclusions in retroperitoneal lymph nodes. Cystic 
dilatation of pancreatic ducts. Subacute glomerulonephritis. Leio- 
myoma and cellular hyperplasia of uterus. Colloid goiter. 

Antemortem Blood-smears: Two of these, both stained by 
Wright’s method, and made on November 4 and December 5, 1923, 
respectively, were submitted to the Department of Pathology for 
inspection. 

Smear of November 4: The total white count at this time was 
140,000. One is first impressed by the large numbers of shadows, or 
phantoms in the smear. These measure 16/x to 24ju in diameter. 

They correspond to the large predominating lymphoblasts in 
size and staining properties. The chief cells of the smear are 
rounded or ovoid, have nuclei which fill the cytoplasm almost 
completely, the latter forming a light-blue zone at one side. The 
nucleus is rounded, violet-pink, more or less dense arid diffuse, with 
numerous vacuoles, usually more than two or three. The type is 
that of an immature lymphoblast. In one of these slides mitotic 
figures were observed in two of these cells. Fig. 1 shows a beautiful 
diaster. This is surely a rarity in blood smears. Variants of the 
type-form "are noted: (a) Cells resembling these, but possessed of 
a darker nucleus and a brilliant china-blue cytoplasm; (6) binucle- 
ated forms, (Fig. 2) corresponding with the type cell, but containing 
two nuclei which lie like cotyledons, rounded at the periphery and 
flattened vLere they are apposed. The average diameter of these 
three types of lymphoblast is lO/z to 16^. There is a fourth type, 
which should be placed in the same category, with the same measure- 
ment, but a smaller nucleus and a wide zone of cytoplasm which 
contains five or six violet (azur) granules. These four types would 
probably be classed by Downey (1923) as immature and leuko- 
cytoid lymphoblasts, the latter term applied to variety “a”. The 
larger cells of the fourth tjqje are known by German writers as 
“Riederformen . ” 

Small lymphocytes are present, measuring 5^ to 6.75/:, and pre- 
senting notlnng abnormal. Neutrophile polymorphonuclears and 
transitional leukocytes are found in small numbers and also appear 
to be normal. 

The red cells present marked poikylocytosis and anisocytosis, 
and are pale at the center. Among these are a few young normo- 
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blasts with distinctly marked karjmsomes, still fewer with pyknotic 
nuclei. The t;^T)e cells do not take the oxydase stain, although 
the poljTuorphonuclears do. 



Fig. 1. — Blood smear, Wright’s stain, X 1000. Immature lymphoblasts, one of 
which exhibits a diaster. A normal polymorphonuclear neutrophile in the field will 
serve to indicate the size of these cells. 



Fig. 2. — Blood smear, Wright’s stain, X 500. A binucleatcd lymphoblast lies 
near the center. The large vacuolated objects are lymphoblast shadows, or degenera- 
tion forms. 
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A differential count of 500 cells in this smear comes out as follows: 
Immature Ijnnphoblasts, 68.6 per cent; leukocytoid lymphoblasts, 
0.2 per cent; binucleated lymphoblasts, 0.0 per cent; shadows, 14.4 
per cent; neutrophile polymorphonuclears, 1.6 per cent; transi- 
tional, 0.4 per cent; endothelial leukocytes, 0.0 per cent; basophile 
poljTuorphonuclears, 0.0 per cent; eosinophile polymorphonuclears, 
0.0 per cent, normoblasts per 500 leukocytes, 0.4 per cent. 

Smear of December 5 ; This differs somewhat from the preceding. 
The leukocytoid lymphoblasts have disappeared, and the immature 
type is somewhat more uniform in size, 13/i to 16/i in diameter, with 
more cytoplasm than in the other smear. The “Riederformen” 
are more numerous. There are many lymphocytes of both large 
and small tj^^e showing many azure granules in the cytoplasm and 
resembling ordinary basophiles at first glance. 

A differential count of 300 cells shows: Immature lymphoblasts, 
69.9 per cent; leukocytoid type, 0.0 per cent; binucleated type, 
1.7 per cent; basophile lymphoblasts, 1.7 per cent; shadows, 23.4 
per cent; microljnnphocytes, 3.0 per cent; basophile microlympho- 
cytes, 0.6 per cent; neutrophile polymorphonuclears, transitionals, 
endotlielials, eosinophile and basophile polymorphonuclears, none. 
Normoblasts per 300 leukocytes, 1 per cent. The total white count 
has risen to 320,000. 

The changes noted between these two examinations may be 
attributed to an increased output of immature forms as death 
approached. The fact that no neutrophile polymorphonuclears 
appear in one count, and no binucleated lymphoblasts in the other, 
does not mean that there was none in the smears; it indicates merely, 
that the fields counted contained none. Some of the illustrations in 
an article of Downey and McKinlay (1923) might have been drawn 
from the cells in our case, particularly Figs. 12, 13 and 14 of their 
excellent color-plate. 

General Microscopical Examination. Sections were cut to 
5/1 in paraffine and stained with hematoxylin eosin, Giemsa’s stain, 
van Gieson’s stain, phosphotungstic acid hematoxylin; and impreg- 
nated by the Bielschowsky-Maresch method, followed by a counter- 
stain of the Weigert-van Gieson type (Foot, 1924). 

Sections from the heart and lungs show a general flooding of 
their capillaries with lymphoblasts. An area of fibrosis is fomid in 
a seetion from the apex of one lung; surrounding necrotic d6bris. 
This may, or may not have been tuberculous in origin. The pul- 
monary Ijanphoid apparatus is atrophic, rather than hypertrophic. 

SjJleen. The organ shows thickening of its reticulum, dilatation 
of the venous sinuses, and lymphoid cells are found scattered dif- 
fusely tliroughout the pulp, where red cells would usually lie. These 
lymphocytes tend to crowd together just beneath the capsule and 
do not form any reticulum. A great many endothelial phagocytes 
are seen, filled with pigment. The trabeeulse are somewhat thick- 
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ened and the Malpighian corpuscles are small, vagueb' outlined, 
and inconspicuous. 

Lym.'phatic Organs. The topography of the retroperitoneal nodes 
is almost obliterated by the diffuse lymphocytic infiltration, the 
“germinal centers” are merely indicated by a concentration of 
microlymphocytes at certain points. In the medullary sinuses there 
are many discrete lymphoblasts, and phagocytes containing debris, 
erythrocytes and jiigment. Cell agglomerations similar to those 
seen in chronic lymphoid leukemia are found, but they are composed 
of lymphoblasts. No tumor reticulum is noted in these nodes. 

A very remarkable feature of the retroperitoneal group is the 
presence of epithelial ducts, composed of cylindrical or cuboidal 



Fig. 3. — Epithelial ducts in a lymph node, Giemsa’s stain, X 500. Note the sugges- 
tion of cilia; at the border of the epithelium. 


cells with and without cilias (Fig. 3). They are sometimes distended 
to form cysts, too large to be brought into a high-power field and 
containing a granular, amorphous material. The epithelium may. 
be simple or (rarely) stratified, and resembles that of the genital 
tract. These may represent endometrial inclusions in tlie sense of 
that term as used by Sampson (1921-1922) (an hypothesis materially 
strengthened by the experiments of Jacobson (1922)); or it may be 
that they are the result of fetal displacements of mesonephric tissue, 
which seems the more probable explanation. 

Other Lymx>h Nodes. Some are edematous and show compara- 
tively little abnormality, with follicles well preserved and still 
exliibiting “germinal centers.” Many normal lymphoblasts ' are 
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seen in these nodes and a few scattered immature cells are noted. 
In such sections the latter are more or less polyhedral, with tail-like, 
trailing projections of cytoplasm, some of them possessing as much 
of this material as do young endothelial leukocytes. 

Tonsil. This is extremely fibrotic, either because of long-standing 
inflammation, of tumor irritation, , or on account of the production 
of reticulum and -fibers by the tumor metastasis. Almost all of 
the sections show fibrous tissue and fully half of each is composed 
of that element. It is infiltrated by large cells resembling plasma 
cells (lymphoblastic plasmocytes), which are not seen in the other 
lymphoid organs from this case. The tonsillar cr;^T)ts are well 
formed and contain not only debris, biit also masses of lymphoid 
cells. The latter are chiefly found to be evenly distributed through 
the lymphoid tissue of the organ, as they were in the case of the 
lymph nodes and spleen, but some of them have formed a coarse 
reticulum in the tonsil, giving rise to a metastasis of the thymic 
tumor. 

Blood Clot. This was allowed to form in the thorax at necropsy, 
was scooped out by hand and immediately fixed in Zenker’s fluid. 
Sections show it to contain the elements already described in the 
blood smears. Many of the immature lymphoblasts exhibit 
mitotic figures, despite the crude method in which the clot was 
obtained, postmortem. Examination of these sections confirms the 
findings in the smears, with the added advantage of several staining 
methods. The nuclei correspond to those of the tumor cells to be 
described in detail later on. The binucleated forms and the 
shadows are found here also and identified with those of the smears. 

Thrombus from Inferior Cava. This resembles ordinary thrombus 
and is composed of the usual elements, with a marginal zone made 
up almost entirely of the lymphoid cells. 

Walls of Inferior Cava. The walls of the vein are densely infil- 
trated with tumor cells, which have broken them up into strands 
of necrotic fibrous tissue, undergoing hyaline degeneration. The 
tumor cells penetrate the intima, where they are found growing 
around the margin of the thrombus that has formed at that point. 
They resemble lymphoblasts to a striking degree and have a delicate 
reticulum growing all about them in the venous wall and the loose 
adventitial tissue surrounding it. Many pigmented phagocjAes lie 
near them. 

Kidney. There is fibrous obliteration of many of the glomeruli, 
most of which show thickening of their capillary tufts with an 
increase in the number of their nuclei. The capillaries contain 
many leukemic cells, some in mitosis. There is some degeneration 
of the tubular epithelium, with dilatation of the lumina and the 
formation of hyaline casts. The interesting feature, however, is 
the presence of large fields of tumor tissue in the cortex, sometimes 
resembling infarcts in their outline and distribution. The cells 
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lie in a well-formed reticulum, too generous to have been borrowed 
from the surrounding kidney tissue (Fig. 4). The peripelvic con- 
nective tissue is replaced by thick sheets of the same new growth, 
which is proliferating rapidly, forming a rather dense reticulum, 
and infiltrating the renal tissue in its vicinity. There is a definite 
resemblance between this neoplastic tissue and that found in the 
thymic region. 

Uterus. The myometrium exliibits a marked nuclear hj^jerplasia, 
which is also noted in the endometrium. The uterine tumors are 
seen to be leiomyomas with some hyaline degeneration. 



Fig. 4. — Kidney metastasis of the tumor, Bielschowsicy-van Gieson, X 500. 
The fine reticulum is apparently a product of the tumor. A fibrosed glomerulus is 
at one corner of the picture. 


Vaginal Ulcer. This is a tumor metastasis, which has penetrated 
the vaginal wall and become ulcerated. It is identical in appearance 
with the tumor in the kidnej'^, and is surmounted by a scab of leuko- 
cytes and debris. It differs materially from the sections removed 
at biopsy several weeks prior to the necropsy, in that they showed 
what appeared to be a chronic inflammatory process, with many 
immature lymphocytes infiltrating the tissue. Frank tumor, such 
as we now find at necropsy, was not yet present. 

Examination of sections from the pancreas, adrenal, and thyroid 
shows these to be essentially normal, except for slight increase in 
the colloid content of the latter. 

Detailed Description of the Tumor. Thymic Growth. The sec- 
tions from the primary tumor show it to be composed of sphe- 
roidal or ovoid cells (Fig. 5) lying in a stroma, or reticular matrix 
composed of very coarse fibrils which vary from relatively fine and 
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straight, deep black in silver impregnations, to relatively coarse, 
waving and collagenous. The coarser the fibers, the more they 
tend to stain with acid fuchsin, or to take the purplish color in the 
silver-gold impregnation: the finer they are, the blacker (Fig. G). 



Fig. 5. — Thymic tumor, Mallory’s phosphotungstic acid hematoxylin, X 1000. 
Fibrous matrix of tumor well shown. 



Fig. 6.— Thjraic tumor, Bielschowskj'-van Gieson, X 500. The extremely dense 
reticulum is well shown and the coarseness of its fibrils very evident. Note that this 
plate IS neither overexposed nor is the section overstained. The nuclei of the cells 
prove this. 
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Type Cells. Tliese measure 5.5/i on the average, varying from 
2 . 5/1 to 8/1 in diameter. In the latter case tliey are elongated and 
have a cross measurement of 5.5/1. There are occasional A^ery much 
elongated cells 13.5^ bj’' 6,75/i in size, usually occupying spaces in 
the denser reticulum. They may be tumor cells, or altered reticu- 
lum cells. 

Nvclei. The nuclei are A^esicular, rounded or ovoid, AAuth a 
distinct nucleolus; the latter may be AA’anting, howcA'^er, and tAAm or 
three coarse karyosomes may be found in the delicate chromatin 
netAvork. Tlie latter usually shoAA's thickenings similar to those seen 
in lymphoblasts. The nucleus occupies much of tlie entire cell 
and possesses a delicate, clean-cut limiting membrane. 

Cytoplasm. This is A^ery scanty as a rule, and is in the form of 
rounded or somcAAdiat angular projections at the periphery of the 
nucleus, or as a trailing pseudopod. It may be almost AA^anting, 
so far as can be seen. It stains faintly Auolet AAuth Giemsa’s stain, 
deep red AA'ith eosin-hematoxylin, yelloAV in van Gieson sections, 
and faintly blue AA'ith phosphotungstic acid hematoxjdin. Thus 
the cells may be spheroidal, elongated or OAmid AAdien compressed, 
or cA'^en squash-shaped or irregular. 

Mitoses. Tliere are imiumerable, very regular mitotic figures, 
quite free from asjTnmetiy, AAdiich are found cA^erj^vhere in the 
tumor and even in the blood stream and smears. 

Stroma. Largely composed of coarse collagen fibers, it shoAVs a 
background of finer reticulum. In the younger portions of the 
tumor the latter predominates, but even so, it is coarser than the 
usual IjTnphoid reticulmn. 

Metastases. These differ from tlie primary tumor only in the 
matter of their reticulum AAdiich is finer and less apt to be associated 
Avith collagen fibrils; and the fact that tlie cells do not stain as 
deeplj^ nor average as large as those in the thymic region. Those 
in the blood stream are, so far as can be seen, morphologically 
identical AAuth the cells of the primary groAvth and metastases. 

This is particularly true of the Giemsa sections. 

Discussion of the Pathological Aspects of the Case. Since pub- 
lishing the last ease of thymoma (Foot and Harrington, 1923) tlie 
Avriter has been unable to find any others listed in tlie Quarterly 
CumulatiA'^e Index. It is, therefore, unnecessary to discuss the 
subject from the standpoint of other Avriters, as tliis AA^as done in tlie 
paper just mentioned and in its predecessor (Foot, 1920). In this 
particular case, aa^c are confronted Avitli tAv^o neoplastic processes: 
A malignant thymoma, AAuth metastasis to the kidneys, inferior caA^a, 
vaginal fornix, and tonsil; and an acute lymphoid leukemia, in AAdiich 
the circulating blood and the lymphoid pulp of nodes and spleen 
are flooded Aidth unripe lymphoblasts. These are so similar to the 
type cells of the thymic tumor that the question at once arises: 
Are AA'e dealing AAotli an outbreak of cells of thymic origin, tlimugh 
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a metastasis in the wall of a large vein, into tiie blood stream; or 
with a true lymphoid leukemia? 

The answer to this question is the most important part of the 
pathological section of this article. Here, again, we collide with 
the old discussion as to the origin of the thymic “lymphocytes.” 
The arguments for and against their being of mesenchymal, rather 
than of epiblastic origin, have been discussed in the 1920 paper on 
page 11. Briefly stated: Dantchakoff, Hammar, Maximow, and 
more recently A. Pappenheimer, believe that lymphocytes and 
lymphoblasts infiltrate the cortex of the developing thymus, ulti- 
mately filling it out completely. Bell, Prenant, Schridde, and 
Ewing, among other writers, adhere to the belief that these cells, 
although they closely resemble lymphocytes, are nevertheless differ- 
ent and represent descendents of epiblastic thymic reticulum cells. 
The case now under discussion certainly shakes one’s faith in the 
latter theory. There is a blood-picture of acute lymphoid leukemia, 
with the type cells all definitely lymphoblastic.* Whence do they 
come? Upon examining the lymph nodes, tonsils, spleen and liver, 
we find instead of' lymphoid hyperplasia, a hypoplasia of the lym- 
phocytopoietic apparatus; the “germinal centers” are inconspicuous, 
there is no intensification of the lymph follicles, the splenic cor- 
puscles are noticeably small and vaguely defined, and the lymphoid 
apparatus of the liver and lung are equally inconspieuous. All of 
the lymphoid organs show a diffuse distribution of rapidly multiply- 
ing lymphoblasts in the meshes of the pulp, but this is also true of 
the circulating blood. No definite tumor of Ijinphoid character is 
found, aside from the thymic neoplasm and its metastases. Here 
the cells of the tumor bear a striking resemblance to those in the 
circulating blood. 

Therefore, everything points to the thymic tumor as the origin 
of the circulating bunphoblasts. The conclusion is obvious : Either 
we are dealing with a malignant thymoma which is throwing into 
the circulation cells morphologically identical with lymphoblasts, 
but not true lymphoblasts because of their epiblastic origin; or, 
second, with a malignant thymoma accompanied by an acute 
lymphoid leukemia, the origin of which is not traceable to the 
lymphoid tissue; or, tliird, with a malignant thjmioma composed of 
true lymphoblasts, and hence a form of lymphosarcoma which is 
casting tumor cells into the circulation and producing a lymphoid 
leukemia. In tiae first case we must suppose that all lymphoid 
leukemias are not necessarily of lymphoid origin, but may arise in 
tlie tliymus; in the second we have a ljunphoid leukemia developing 
e.r vacuo; in tlie third we must admit the mesenchymal origin of the 
thymic cortex. IWiich is the most logical of these conclusions? 

* Dr. Ewing, who has seen sections from this case, admits this point in a letter to 
the writer. 
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Whilst it would seem that the third is, there are two faets against 
it: Tlie Ijonph nodes are not usually involved in these thymic 
tiunors and are often incorporated in them in ioto, without material 
alteration in their histological make-up; and the reticulum formed 
by the thymoma is straighter and coarser, and apt to be more col- 
lagenous than that seen in true lymphosarcoma. By their long 
residence in the th.ymic cortex, however, the l.^unphocytes may have 
undergone a change in their physiology', which might influence their 
reaction to neoplastic stimuli. It would be more difficult to explain 
the lymphoid leukemia in this case, as a phenomenon independent 
of the thymic tumor, than it would to account for the two objections 
just stated as opposed to the theory that it -depends directly upon 
the thymic tumor. AVe are, therefore, probably dealing with a 
lymphosarcoma of the thymic cortex, or small-celled malignant 
thymoma, and with a lymphoid leukemia directly connected with it 
and originating in the thymic cortex. Furthermore, Ave can adduce 
the generalization that all of the tliymic sarcomata of definitely 
lymphoid ty'pe are, indeed, lyunphosarcomas and therefore gene- 
tically unrelated to the other, or epiblastic type of malignant 
thymoma. This case is also useful as supporting the theory of the 
mesenchjmial origin of the l.ymphoid elements of the thymic cortex, 
and hence it is a contribution to normal histology’^ and embiyology. 

Summary. 1. The patient has a malignant thymoma of the 
small-celled type. 

2. She has an acute lymphatic leukemia. 

3. It is more reasonable to explain the latter as a direct result 
and derivative of the former, than as an independent process. 

4. Therefore this form of thymoma is a true lymphosarcoma, 
although dift’ering in some respects from the usual types of that 
tumor. 

5. There are peculiar epithelial inclusions in the retroperitoneal 
lymph nodes, Avhich are probably derived from displaced meso- 
nephric tissue. 
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THE HEREDITY FACTOR IN PERNICIOUS ANEMIA. 

By E. Meulengracht, 

COPENHAGEN. 

(From the Bispebjerg Hospital, Copenhagen.) 


The advance of knowledge brought about by modern experi- 
mental research has opened our eyes to the fact that the causes 
leading to many diseases are so intimately connected with heredi- 
tary faetors that their pathogenesis can only be understood in the 
light of these factors. It seems appropriate to review some points 
of importance in this connection, choosing as a particular illustration 
pernicious anemia. 

The causes leading to the development of a disease lie partly in 
the individual himself and partly in external factors. Although 
these two sets- of causes can often be clearly defined, much confusion 
has been caused by the use of words such as, for instance, consti- 
tution or similar vague terminology. Different schools have 
ascribed different meanings to this term, so that its use tends to a 
lack of discrimination between, on the one hand, the influence of 
heredity and, on the other, the influence of external conditions. 
We would do better to adopt in medicine the terminology as well 
as the teachings of the science of heredity. W. Johannsen, of 
Copenliagen, has coined the terms: The genotype, the external 
conditions and the phenotj^pe. 

The genotype of an individual signifies the basic peculiarities 
present in the fertilized egg, which determine the individual’s 
possibilities in development. 

The external condition are the external influences met with in life. 

The phenotype signifies the personal characteristics of the indi- 
vidual resulting from the interaction of genotype and external 
conditions.. 

For every characteristic (or disease) we meet the following triad: 
The geiwtype in its interaction with the external conditions deter- 
mining the characteristic (or disease). 

Keeping this fact in mind, it is evident that the unravelling of 
the pathogenesis of a disease necessitates an inquiry first into any 
peculiarities of the genotj'pe and secondly into any peculiarities 
of the external conditions. Genot;)'pe and external conditions 
together determine the manifestations of the disease. 

I. The Genotype. ObservatiUn on the heredity occurrence of 
pernicious anemia. 

Turning to the particular subject in hand, pernicious anemia, we 
may first consider the genotype, what we know about it and what 
we may possibly learn from special investigation. The genotjq)e 
represents the hereditary factors and these are passed from genera- 
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tion to generation, according to the laws of lieredity. Our first 
question concerning pernicious anemia is naturallj’^ whether there is 
evidence of heredity in the incidence of this disease. It is only 
recently that this question has attracted more than a casual interest. 
A historical consideration of the evidence is important, since it 
shows a development of our ideas, which is typical for manj’^ other 
diseases. 

Klein, in 1891, that is, twenty j’-ears after Biermer'’ had described 
the disease, casually mentioned that he had seen the disease in 3 
brothers and sisters. Some years later Byron Bramwell described 
a family in which 7 individuals in two generations had suffered 
from pernicious anemia. In the follovung years a series of such 
reports were made, generally describing 2 or 3 cases in the .same 
familj'' either among brothers and sisters or in successive genera- 
tions among the lineal or near collateral descendants (Caccini,^ 
Scliauman,^---^ Gulland,^^ Cabot,® Gilbert and Weil,^® Patek,^® 
Willson,^® Andree,' Bartlett® and Roth®^). 

Matthes^^ reported that he had observed hereditary pernicious 
anemia several times, and Gulland and GoodalP® reported on the 
basis of their personal experience with some 500 cases, that perni- 
cious anemia not infrequently occurs in several members of the 
same familjq in one family they observed 5 cases. For the most 
part this hereditary incidence was mentioned incidentally and more 
or less as a curiosity, and no special point was made of its import- 
ance in the nosography of the disease. 

To give heredity a foremost place in the etiology of pernicious 
anemia two things were necessary: (1) A man who should recognize 
the importance of heredity in this disease, and should systematically 
investigate it from that standpoint throughout several years; ( 2 ) a 
new point of view in pathology. The man was the late Finnish 
hematologist, Ossian Schauman, and the pathological movement 
was so-called “constitutional pathology,” or doctrine of endogen- 
ous cause of disease. In the year 1900 Schauman had reported a 
few apparently hereditary cases. of botlmiocephalus anemia, but in 
1918 his material had grown to include twenty-four families in 
which there was noted an hereditary occurrence of either idiopathic 
pernicious anemia or of pernicious anemia due to bothriocephalus, 
or of both of these, in the same family. From these observa- 
tions Schauman was led to believe that the hereditary incidence of 
pernicious anemia was a frequent phenomenon. The hereditary 
occurrence of pernicious anemia is now recognized to be not merely 
an occasional curiosity but a frequent and noteworthy fact. More 
recent publications have come from the hands of Levine and Ladd,'® 
Meulengracht,'® Gram,'® v. Decastello,® Mustelin'® and Gilford." 

Thus there already exists sufficient material to indicate that this 
disease ma 3 ’' occur with an hereditary'- incidence, and this must 
mean that special elements in the genotype play'^ an important role 


meulengkacht; heredity factor in pernicious anemia 179 

in its etiology. This statement assumes, however, that the occur- 
rence in certain families is due to true heredity and is not caused 
by a common external cause. This assumption is supported by 
the observation that the cases have occurred only in members of 
the families concerned and not in other members of their house- 
holds. Furthermore endemic groupings of the disease are not 
known, and the several diseased members of a family have often 
lived in different localities and at different periods. 

The next problem is whether we can learn anything concerning 
the peculiarities of the genotype which determine the etiology of 
pernicious anemia? 

The problem of investigating heredity in human pathology is far 
more difficult than is that of the research worker who employs 
cross-breeding as his principal method. Thus Mendel investigated 
the factors underlying different properties of heredity in plants by 
systematic cross-breeding between different varieties. Such delib- 
erate experimentation is, of course, not available in human pathol- 
ogy, where we are restricted to the results of spontaneous cross- 
breeding. The material which is furnished under natural condition 
is in many ways most unfavorable for analysis. For instance inter- 
breeding of brothers and sisters, which furnished some of the most 
valuable experimental results, does not occur in the human race. 
Furthermore, the average interval between successive human gen- 
erations is about thirty years, so that a single person at most can 
hope to observe only two or three generations, while the experi- 
mental worker may see the same or a larger number with one year. 
Finally the human progeny in each generation is generally much 
less numerous than that employed in experimental studies. These 
among other conditions constitute a serious handicap to investiga- 
tions on the influence of heredity in human pathology. 

Nevertheless there are two methods available for this purpose, 
namely, the analysis of casuistics and the method of statistical 
summation. 

The Analysis of Casuistics. Using this method, we endeavor to 
follow the hereditary manifestations of disease tlwough a series of 
generations and special families are chosen either because the 
disease for some reason or other has been richly represented in the 
family, or because special conditions have favored an investigation. 
The method involves both collecting the data and attempting to 
interpret it. 

In collecting the material we meet with: (1) A genealogical 
problem in the determination of the family relationships; this may 
be neglected in this discussion. (2) A medical problem in the 
recognition of the disease which is a considerably more difficult 
matter. With most diseases the determination of the existence or 
absence of the disease among the members of the family becomes 
insurmountably difficult as soon as we try to pass beyond the 
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immediate family eircle. The family history beeomes more and 
more vague the further we go. Tlie diagnosis of the condition ma}'- 
be fairly easy if there are certain strildng features characteristic of 
the disease. However, if the symptoms are less- obvious, or if the.y 
may be confused with those of other diseases, the possibility of 
getting a reliable family history is very slight. In many instances 
it may even happen that the recognition of the disease is difficult 
by direct examination, and requires special and complicated appa- 
ratus. After collecting the history of a series of generations of 
carefully investigated individuals, the interpretation of the material 
depends upon a comparison between the incidence of the disease in 
the family and that demanded by the laws of heredity as established 
by experimental research, assuming that these laws are valid for 
human beings. Frequently it is possible thus to determine the t.^qie 
of inheritance involved and to get a more or less clear conception 
of the peculiarities of the genes (inheritance factors) which carry 
the disease. This method includes an investigation of other peculi- 
arities or diseases occurring in tlie affected individuals which might 
possibly be due to the same genes in identical or different combina- 
tions. Most of our knowledge of heredity in human pathology has 
been arrived at by such analysis of casuistics. It is inevitable, 
however, that in selecting the families that show numerous instances 
of the disease under stud}’' we are guilty of a one-sided selection. 
The frequent occurrence of the disease may be due to a favorable 
cross-breeding, but it may also be mere chance. The method has 
been severely criticized, therefore, from a statistical standpoint, 
and an attempt has been made to find a sounder statistical basis for 
analysis in the so-called method of statistical summation. 

The Method of Statistical Summation. In this method one restricts 
oneself to a single generation and investigates the numerical rela- 
tions of diseased and of sound progeny resulting from those crossings 
which could give rise to the disease. Because of the paucity of the 
human progeny, however, it is necessary to deal with the average 
values obtained by a summation of the healthy and diseased pro- 
geny in a series of families. From the resulting figures the attempt 
is made to draw conclusions as to the nature of the genes in ques- 
tion. The necessity for such a summation may be appreciated from 
Fig. 1, which gives the probable distribution of disease in IGtwo-cliil- 
dren marriages, where both parents have a recessive hereditary 
characteristic. In the offspring of 100 individuals the result would 
be one-quarter diseased and three-fourths apparently healthy, but 
in small progenies each with 2 children, the results are entirely a 
matter of chance. The same difficulty of course Avbuld apply even 
to greatly larger progenies, but the error increases with a dimin- 
ishing number of children. 

In order to obtain an average value, as many progenies as possible 
are studied. In practice, however, we meet at once with difficulties. 



meulengracht: heredity factor in pernicious anemia 181 

We should study all progenies capable of producing the disease, so 
as to fivoid a one-sided selection. But our selection discovers only 
the progenies in which the disease occurs, not those in which it 
might occur but is missing by chance. These “positive” progenies 
will give us false pictures; for example, in Fig. 1, we can find the 
progenies which show diseased members, but not those showing only 
healthy persons, since these latter ones cannot be distinguished from 
any ordinary progeny. This seemingly insurmountable difficulty 
can nevertheless be overcome by the so-called kin-incidence* method 
(“probandemethode”) of W. Weinberg. The principle of this 
method is an analysis of the progenies that show the disease, there- 
fore a one-sided material. In the analysis a special form of statistical 
calculation is used in which one considers the kin-incidence of the 
disease for each individual, that is, the number of diseased and the 
number of healthy brothers and sisters for each diseased indi- 
vidual. This method gives the same numerical proportions as an 
analysis of both the positive and negative progenies. 
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Fig. 1. — The probable distribution of diseased and healthy offspring in 16 
two-ohUdren marriages when both parents possess a recessive disease factor. 
• , diseased; O, phenotype healthy, but recessive disease factor present; O, healthy. 

The proof of the validity of this method cannot be given here, 
but as an instance we will consider the progenies shown in Fig. 1. 
We consider simply the seven progenies containing diseased mem- 
bers. A simple summation would give the quite misleading ratio; 
8 diseased to 6 health individuals. If, on the other hand, we count 
the kin-incidence of the disease for each diseased individual we get 
2 diseased and 6 healthy kin. The ratio then is 1 diseased to 3 
healthy or the same as in the total (ideal) material. This method 
thus allows us to calculate the average ratio between diseased and 
healthy individuals. This is then compared with the Mendelian 
ideal proportions for the ratio of variants in different types of 
crossings. The ratio observed is compared with the different 
possible ideal ratios to see which it resembles. Often the analysis 
of casuistics suggests a certain type of heredity and a certain num- 
ber of significant genes, and one may there make use of the method 
of statistical summation for a numerical confirmation. 

Here, however, the difficulties are not at an end, for an assump- 
tion which underlies the statistical method is that the incidence of 
the disease corresponds with the presence of the specific genes. 
Several possibilities may invalidate this fundamental assumption; 
for example, a tendency-for the disease to appear only late in life. 


* Incidence in a progeny of brothers and sisters. 
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or the development of the disease only in assoeiation with speeial 
external conditions. If a disease appears only late in life or requires 
special external conditions for its development, the frequency of 
its occurrence will always be less than the frequency with which 
its specific genes are present. 

Technically this is called a disturbance of the ideal incidence; 
it is stated that the actual incidence is less than the ideal incidence. 
Therefore, the statistical method must be used with the greatest 
caution and, as a rule, demand better material and more knowledge 
of human pathology than we yet possess. 
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Fig. 2. — Pernicious anemia in a family observed by B.arflett (1913). •, diseased; 
O, healthy; male; 9. female; +, dead. 


The Analysis of Casuistics as Applied to Pernicious Anemia. The 
results of this method have thus far not been striking. . From among 
the studies that have been published we may select the family 
described by Bartlett (Fig. 2). A father and 3 of his 6 children 
suffered from pernicious anemia. A survey of the literature yields 
a large number of similar observations, where the observer has 
recorded his material merely to suggest that an hereditary factor 


/K. + + 2 children died 

9 9 +? 9 9 9 as infants. 
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Fig. 3. — Pernicious anemia in a family observed by the author. 


plays a role. These reports deal, as a rule, with cases in one or two 
generations, in lineal or collateral descendants. As a rule, no 
further investigation of the family has been carried out. The diffi- 
culty of developing such a family history is well illustrated by a 
family (Fig. 3) observed by the author. A father and daughter 
had died from pernicious anemia, and it was desired to find out 
whether other cases had occurred in the family. When one attempts 
to elicit the history of earlier generations, even if the ancestors 
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are known, it is impossible to ascertain the presence of the disease. 
The diagnosis is difficult and the recognition of the disease dates 
only from recent 3 ’^ears, so that at most we can go only to the 
previous generation. Among the descendants we are balked by 
the fact that possibly only after twenty or thirty years will the 
youngest generation have reached the age at which the disease 
generally makes its appearance. The same applies to another 
family (Fig. 4) observed by the author. Four brothers and 



Fig. 4. — Pernicious anemia in another family observed by the author. □, males; 

O, females. 

a nephew showed the disease. Concerning the parents of these 
4 brothers the information is vague, and in the later genera- 
tion we find only children who have not yet reached the age 
of manifestation. Only one family history, which has been pub- 
lished by Mustelin (Fig. 5), describes the disease in three successive 
generations of lineal descendants. This, in connection with certain 
other observations, led Mustelin to offer the hypothesis, that per- 
nicious anemia is a dominant property depending on a single gene. 
Lineal inheritance through several successive generations is one of 



Fig, 5. — Pernicious anemia in a family observed by Mustelin (1922). 

the characteristics of a dominant property. A family history such 
as this undoubtedly supports this h 3 '^pothesis; at least simple reces- 
sive inheritance is made extremely improbable since this would 
require that three lineal descendants in successive generations should 
have married recessive heterozj^gotes, which, owing to the rarity 
of the disease, would be verj’^ unlikely. With our present knowledge 
we can onlj’^ say that there is nothing to exclude the hj'^pothesis of 
Mustelin. 
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It iniglit at first glance seem as if tiiere were one serious objection 
to it. In Fig. 4 we see that botli parents of the 4 diseased individuals 
were apparently healthy and that the disease was transmitted to the 
nephew by an apparently healthy mother. The family trees are, 
indeed, on the whole far too sparsely set with anemic cases when 
we consider that the ideal ratio upon the hypothesis of Mustelin 
would be one-half diseased and one-half hea'lth.y. This objection, 
however, mcy be answered when we recall that we are dealing with 
a disease with a ven/ late time of vianifestation, and that we must 
therefore expect to hnd less than the ideal proportion of diseased 
individuals. Some of the apparentlj’^ healthy individuals in our 
diagram might have developed the disease had they lived long 
enough. Furthermore, we cannot exclude the possibility that cer- 
tain external conditions are necessary to bring about the appear- 
ance of the disease. In such a study of disease one must not conclude 
from a healthy phenot^^ie that there is necessarily’’ a healthy geno- 
ty'pe. At this point attention should be called to a phenomenon 
clearly illustrated by the family described in Fig. 5, the so-called 
“anteposition;” the disease appears earlier in life in the younger 
generation. (In the first generation at sixty-nine years, in the 
second generation at forty-four years and in the third generation 
at twenty-five years.) This phenomenon has been deseribed as 
occurring in the inlieritance of various diseases, but its meaning is 
still a controversial point, some holding that it is merely statistical 
fallacy. 
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Fig. 6. — Pernicious anemia, achylia and glossitis in a family observed by the author. 
0 , pernicious anemia; •, gastric achylia; glossitis. 


One family (Fig. 6) the author has been able to investigate 
thoroughly. It shows most clearly the difficulties met with in 
distinguishing between healthy and diseased members. On an 
ordinary pedigree diagram the matter looks perfectly simple: 
Diseased members are black and healthy ones white. A close 
investigation puts a different complexion upon the matter. In the 
family'^ in question 2 brothers had died from pernicious anemia. 
Immediately’^ after the death of 1 of these the son was examined 
by’ me. He looked and felt perfectly healthy’, without a trace 
of anemia, but examination shows the following; Hemoglobin, 
98 per cent; erytlwocytes, 3,900,000 per c.mm.; index, 1.25. 
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Films showed a typical megalocytic picture, and the average 
diameter of the corpuscles was increased to 8.8 fi. There was a . 
leukopenia, bilirubinemia and urobilinuria, a slight platelet defi- 
ciency, a gastric achylia and the characteristic periodic glossitis. 
In spite, of the 98 per cent hemoglobin the patient had a classical 
pernicious anemia, which was fully confirmed by subsequent events. 
This patient was discovered in the well-known initial stage of the 
disease, but except for a painstaking examination would have been 

classified as healthy. _ - 

A further investigation of this family shows the interesting fact 
that not less than 6 individuals beside the 3 cases of frank pernicious 
anemia suffered from gastric achylia (shaded in the diagram). Of 
these 6, 4 (marked in the diagram) also had the typical glossitis. 
This important symptom, characteristic of both the prodromal and 
of the fully developed cases, has too often been neglected. Con- 
cerning 1 of these 4 achylia-glossitis cases, it is recorded that a 
later examination a few years before his death showed a slight 
anemia of megalocytic type, so that the examining specialist sus- 
pected an incipient pernicious anemia. The question arises: Which 
of these members shall we classify as healthy and which as diseased? 
The frank pernicious anemias are clear enough, but what about the 
6 others? Are they incipient cases, Avhich would have developed 
into frank pernicious anemia, are they “larval” cases arrested at 
a prodromal stage, or are they cases with vicarious symptoms arising 
from the same genes, possibly in other combinations? 
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Fia. 7. — Brachydactylia in a family observed by Drinkw'ater (1908). •, abnormal; 

O, normal. 


The ansAver to these questions will probably eventually be giA’^en 
b}’' further obserA’^ations of this and other similar families. The 
finding of achylia and glossitis in families with pernicious anemia 
may be of great significance in studying the pathogenesis of the 
disease. At present we must admit that the distinction betAA^een the 
presence and absence of the disease in this, as in other maladies, is 
at times uncertain. 

The late appearance of pernicious anemia, the difficulties of 
diagnosis and the possible influence of external conditions make it 
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impossible to get family histories as adequate as in diseases which 
are manifest at birth. For example, Fig. 7 (after Drinkwater) 
shows a family with brachydactylia which is an hereditary condi- 
tion due to a single dominant gene. Contrasted with this material, 
our data relating to pernicious anemia looks most unsatisfactory, 
but nevertheless the importance of the question makes the collection 
of further material imperative. 

The Method of Statistical Summation Applied to Pernicious Anemia. 
As already stated, this method consists in collecting data concerning 
one generation of families and analyzing them by Weinberg’s “kin- 
incidence” method which would give the average incidence of the 
disease which may be compared with the Mendelian ideal propor- 
tions. A supply of such sj^stematic data does not as yet exist for 
pernicious anemia, but sooner or later it will be available. How- 
ever, it is well at the start to appreciate the difficulties in inter- 
pretation which will be met with and which make it doubtful 
whether we can ever secure definite results by these methods. 

The chief difficulty, as has already been pointed out, lies in the 
late age of manifestation of the disease, the influence of which can 
be aptly illustrated by two instances (Fig. 8). 



O 

O 

O 

O 

• 

O 

1. 

tl2 

t2 

69 

t25 

56 

tie 


• 

- O 

O 

O 

O 

O 

2. 

38 

35 

33 

30 

28 

26 


Fig. 8. — Instances of two progenies of brothers and sisters ciiosen to show the difficul- 
ties of statistical treatment. 

We have two progenies of brothers and sisters. In the first 1 is 
suffering from pernicious anemia, but 4 of the remaining 5 died so 
early in life (twelve, two, twenty-five and sixteen years old) that 
it is impossible to state whether some of them would have developed 
pernicious anemia later in life, in which case they would not of 
course have had to be recorded as healthy. 

In the second progeny, also, the oldest is suffering from pernicious 
anemia, while the 5 younger members are still at an age where the 
disease only very rarely develops. At the moment one must record 
5 healthy members and 1 diseased, but some of the former may 
later develop the disease. 

In our determination of the ratio between healthy and affected 
members, the number of the apparently diseased will always lag 
behind that expressing the presence of the actual specific hereditary 
factor underljnng the disease. 

The observed incidence will, on account of this late term of 
manifestation, be very much lower than the ideal incidence. There- 
fore conclusions from the observed incidence as to the tj’pe of 
heredity must be qualified. This error might be eliminated if we 



meulengracht: heredity factor in pernicious anemia 187 

could calculate the errors due to too early death and too early 
' observation. In a recent work by Bauer and Aschner, these authors 
have suggested a method which in their opinion allows a calculation 
of this error. Their method is called the compensation method, and 
is designed to be used with the “kin-incidence” method of Weinberg. 
Apparently the authors contend that their method could be applied 
to pernicious anemia, since they offer it for use in diseases that 
appear late in life. The method is very complicated, and entails 
elaborate^ statistical calculation. Without claiming to be a judge 
of statistical calculus, the present author believes the method to be 
erroneous and to be based on false assumptions. 



Fig. 9. — Distribution of Eason's 220 pernicious anemia cases between the'various age 

classes. Ordinate, number of cases in each class; abscissa, age of manifestation. 

Pernicious anemia is distinctly a disease of later life. A diagram 
constructed by using Eason’s 220 cases shows the frequency of 
manifestation at various ages (Fig. 9). The greatest incidence is 
found at between forty-five and sixty-five years, with a rapid 
decrease after the sixty-fifth year. This decrease, however, is not 
a true one, but arises from the higher mortality and, consequently, 
lower number of individuals at the higher ages. On account of this 
decrease in the number of elderly persons, any characteristic — in 
our case pernicious anemia — must have fewer examples in old age. 
If, to avoid this fallacy, we construct a diagram of the same material, 
arranged in relation to the' total number of individuals of each age 
in the total population (Fig. 10), we get a steady rise. Pernicious 
anemia can thus be shown to be distinctly a disease of old age, with 
a period of manifestation which is not ended at the age when death 
on the average occurs. 

Now the compensation method of Bauer and Aschner previously 
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mentioned rests on the false assumption that the probability of 
'-manifestation decreases in old age. TJiis is true in the case of 
diseases such as dementia precox Or Huntington’s chorea (Fig. 11), 
which appear early in life, and in this and similar types of disease 
it is possible by intricate probability calculations to arrive at a 
figure expressing the number of apparently iiealthy persons who 
would have shown the disease had they lived long enough. But 
in diseases which, like pernicious anemia, become more likely with 
age, the apparent decrease in old age is a fallaey. All things con- 
sidered, therefore, one must not expeet too much of the method of 
statistical summation applied to pernicious anemia. The problem 
of pernicious anemia, on the whole, is hardly ripe for the finer 
statistical methods. 



Fig. 10. — Eason's material re-arranged to show frequency in relation to total 
number of individuals at same age. Ordinate, cases per 100,000 individuals of same 
age; abscissa, age of manifestation. 

One may ask in general: Hoav often is heredity apparent in 
pernicious anemia? This naturally is not the biologicall}’^ erucial 
point, but it has some importance, for many clinicians consider it 
a very rare occurrence. We.are forced to admit that in the major- 
ity of cases heredity cannot be traced, at least, among the closer 
relatives. However, the frequency with which heredity can be 
found certainly increases markedly when attention is directed 
toward this point, a phenomenon not without parallel in other 
clinical investigations. The more systematic the search that is con- 
ducted and the more thoroughly one examines the famiB^ history, 
the more often are instances of possible heredity observed. As a 
striking instance of this the familj'^ charted in Fig. 4 can be taken. 
For six years the author had attended 1 of the members before he 
learned that 4 individuals closely related were suffering or had 
suffered from pernicious anemia. After his interest in the subject 
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had been awakened by this observation he was able to find several 
other families with multiple occurrence of the disease. Those who 
are not especially interested will fail to make such observation, and 
and any figures relating to the frequency of apparent heredity will 
be minimal figures without such search. This consideration also 
applied to the recent figures of Levine and Ladd, who in 143 cases 
of pernicious anemia 9 times found other cases in the immediate 
family (parents, brothers, sisters and children), that is, in 6 to 7 
per cent of the material. This certainly is a minimal figure, since 
the investigation does not seem to have been very energetic, and 
only encompassed a very narrow range of relatives. Even so, how- 
ever, this percentage is too high to be mere coincidence; the disease 
is so rare that a similar investigation of the family histories of the 
same number of control individuals gave the author zero incidence 
as a result. 

On the . other hand, 6 to 7 per cent seems extremely low if one 
accepts the admittedly highly hypothetieal assumption that perni- 
cious anemia is due to a dominant single eure. The ideal propor- 
tions then would require a much higher percentage. 

The problem is whether this enormous difference can be explained 
entirely by the late age of manifestation, difficulties of diagnosis, 
etc., or whether we must assume that special external conditions, 
not always present, are necessary for the development of the disease. 
This certainly is a fundamental question. Although upon the 
assumption just referred to the evidence of heredity in pernicious 
anemia might be expected -to be apparent in nearly every family 
with the disease, the rarity of such observations may be due entirely 
to the late age of appearance, since the frequency of manifestation 
(Fig. 10) steadily increases as long as the duration of human life 
allows us to follow it. 

It is interesting to make a comparison with another disease— 
diabetes— which has a correspondingly late period of manifestation 
(Fig. 2) and to which a similar type of heredity has been ascribed. 
It seems as if medical opinion is more willing to admit that this is a 
disease founded on some alteration of the genotype and that it 
does not require special rare external conditions for its develop- 
ment. One of the best investigations of diabetes has been made 
by Joslin, who in 21 per cent of his 1167 cases found evidence of 
heredity within a range encompassing parents, brothers and sisters, 
children, uncles, aunts and cousins. In the majority of cases (79 
per cent) heredity was not apparent, but even the figure 21 per 
cent is much higher than that found in pernicious anemia (6 to 7 
per cent). Now diabetes is so frequent a malady that it will, 
according to Joslin, be found in the families of 5 per cent of a 
similar number of non-diabetic controls. If then 5 per cent is 
subtracted we get 16 per cent. Furthermore, the investigated 
range of relationship is much greater than that whjch Levine and 
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Ladd applied to their pernicious anemia material. The author is 
inclined to believe that a correction for this difference would nearly 
halve the figure, so that one would approach the 6 to 7 per cent 
found in pernicious anemia, and even if this were not quite true 
the age of manifestation of pernicious anemia tends to fall some- 
what later than that of diabetes, so that this would explain a slight 
further discrepancy between the results. 

If one will admit that the low percentage of apparent heredity 
in diabetes is due to late manifestation and not to lack of special 
external conditions, the same explanation could be applied by 
analogy to the low percentage in pernicious anemia. 
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Fig. 11. — Distribution of diabetes (v. Noorden), Huntington’s chorea (Entres) 
and dementia precox (Kraepelin) between the various age classes. Ordinate, per- 
centage number of cases; abscissa, age of manifestation. 


We wish here to stress strongly the point that the apparent iso- 
lation of cases of a disease ivithin a certain range of blood relation- 
ship does not constitute an argument against the hereditary nature 
of the disease. It is often said that the etiology role of heredity 
in some disease cannot be of great importance, because the evidence 
of heredity so rarely appears. This is a quite unwarranted state- 
ment, inasmuch as the rarity of apparent heredity to example may 
be due to late age of manifestation or to the raritj'^ of the formation 
of the necessary gene combination. 

On the whole - our knowledge of the inheritance of pernicious 
anemia is rather scanty. We are hampered by the late age of 
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manifestatioiij especially when we try to calculate whether this 
alone will account for the low actual proportions of hereditary inci- 
dence or whether we must assume in addition the "presence of 
special external conditions. If such a calculation were possible it 
might give us valuable information on the etiological role of external 
conditions. 

Now let us turn our attention directly to the external conditions 
reviewing what clinical experience has taught us about the role 
played by certain external conditions in the development of the 
disease. 

External Conditions Provoking Pernicious Anemia. The most 
obvious fact in this connection is the pernicious anemia associated 
with bothriocephalus. In a certain number of bothriocephalus 
hosts there develops a classical megalocytic anemia with typical 
organic changes (glossitis, etc!). In most of these cases (according 
to Schauman and Levander in 85 per cent) the fully developed 
anemia is accompanied by gastric achylia. If the parasite is 
expelled by a vermifuge one of three results may follow: Either 
the patient is permanently cured or, much more rarely, a remis- 
sion sets in, followed by a relapse of apparently idiopathic pernicious 
anemia, or thirdly (in 12 out of Schauman’s 72 patients) the expul- 
sion leads to no improvement at all and a progressing deterioration 
and death follows. 

It cannot be too much emphasized that the bothriocephalus 
anemia occurs only in a very small minority of the hosts. In 
Finland, where one-third of the population are infested with this 
parasite, it is estimated that only one pro mille of the carriers 
contract pernicious anemia. Also tsenia tapeworms have been 
shown to provoke pernicious anemia, but only extremely rarely. 

In a smaller series of observations' pernicious anemia has been 
seen to develop in individuals suffering from old cicatricial constric- 
tions of the small intestine (with stagnation of the contents above 
the constriction). This seems, however, to happen only in a small 
proportion of the cases of intestinal stricture. 

Lastly, there is the pernicious anemia of sprue. In the literature 
one finds described cases of Oriental sprue in which an anemia 
occurred, which, according to the examining hematologists, was of 
the classical pernicious type. This anemia is said to be cured when 
the sprue is improved by rational dietetic therapy (milk). As yet 
this anemia of sprue has not been sufiiciently studied. 

It is worth noting that all the above-named conditions (namely, 
bothriocephalus, trenia, intestinal constriction and sprue) have in 
common an involvement of the intestinal canal. This is not true 
of certain other conditions which are sometimes erroneously given 
as causes of pernicious anemia. It cannot be said that any valid 
connection has been established between syphilitic infection and 
pernicious anemia. The cases brought forward in the literature 
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may well have been coincidences, and no convincing therapeutic 
results of antisyphilitic trccatment have been noted. 

The so-called pernicious anemias of pregnane}^ vary both clini- 
cally and hematologicall.y from genuine pernicious anemia, so that 
it is doubtful whether they belong to the same nosographic entity. 
More probably they represent a special type of toxic anemia. 

These latter conditions therefore will be disregarded, or, at most, 
considered as a group of yarious external conditions which may 
possibly hasten and exacerbate the development of a pernicious 
anemia. There still remains the large main body of cases, in which 
no external causal conditions can be found ; these are designated as 
idiopathic pernicious anemia, and in these the lack of facts has 
obliged us to take refuge in h^^potheses. 

The constancy of gastric achjdia in these cases has attracted 
general attention, and there is a widespread view that pernicious 
anemia is a consequence of the preexisting achylia. This explana- 
tion has been rejected by several authors, who think that the 
achylia is a collateral phenomenon, that is, one of the earliest and 
most characteristic prodromal symptoms, that it may be present 
for years before the onset of anemia and that it is found also in 
bothriocephalus anemia, where it must be considered a result of 
the intoxication. According to the first view the achylia would 
represent a special condition favoring the development of pernicious 
anemia, while according to the second which is that of the author, 
it is to be considered only a symptom. 

The conditions named above, intestinal parasites, intestinal con- 
strictions and sprue, do not give us any idea of the pathogenetic 
agent, and we know nothing concerning its nature. The character 
of the disease has led to the following conclusions: It seems certain 
that we have to deal with a general intoxication, which in the 
later stages fatally affects the blood, and the blood-forming organs. 
It must not be forgotten that this intoxication affects more than 
the blood and bone-marrow, since a whole series of organs (tongue, 
peripheral nerves, central nervous system, heart, muscles, liver, 
kidnej^s and stomach) are both functionally and anatomically 
impaired. What causes are responsible for this intoxication Ave do 
not know, but they seem to be connected in some way with the 
digestive tract. ' ' 

Experimental research upon this point has up to the present 
give us no conclusive results. A -priori one Avould think that the 
bothriocephalus anemia would furnish the best point of attack in 
this connection, because the anemia might be due to substances 
given off by the parasite. In spite of extensive work on this subject, 
no such toxic substances have been demonstrated with an}^ certainty. 

Therefore, a probable explanation seems to be that the bothrio- 
cephalus acts not by secreting special toxic substances from its 
own body, but that its presence in the intestine serves to set at 
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work the same unknown factors that are active in the other forms 
of pernicious anemia. In all types of pernicious anemia we would 
have then to deal with the same intoxication. In favor of this 
view one can cite two important facts; (1) Bothriocephalus 
anemia may recur after successful expulsion of the worm and 
resemble then idiopathic pernicious anemia; (2) bothriocephalus 
anemia also tends to occur in certain families, sometimes alternating 
with idiopathic pernicious anemia; this would seem to indicate 
that both types are due to the same factors and to the same specific 
character of the genotype. The cures after expulsion of the para- 
site would then be considered only very marked and prolonged 
remissions. 

From therapeutic results nothing can be concluded as to the 
nature of the assumed intoxication. The capricious remissions may 
be seen following all sorts of treatments. 

The mode of action of any significant external conditions is still 
unknown, so that we cannot decide whether certain external condi- 
tions are necessary for the development of pernicious anemia or 
whether they only favor it. 

Returning to the fundamental principle: The genotype in its 
reactions with the external conditions gives rise to any property 
(or disease) we may consider, whether our present knowledge of 
genotype and external conditions permits us to form any concep- 
tion as to the relative importance of these two factors in the etiology 
of disease in general. First we will disregard our specific instance 
pernicious anemia, and inquire into the general applicability of 
the principle. ^ 

This principle as stated includes all transitions between two 
extremes. One extreme is that a property or disease is solely 
dependent on the genotype, the character of the external condi- 
tions being immaterial, so long as they permit life and develop- 
ment. An instance of this is found in the hereditary deformity, 
brachydactylia. The deformity appears whenever the peculiarity 
of the genotype is present whatever the external conditions may be. 

The other extreme is represented when a disease or property is 
solely dependent on external conditions without being influenced 
by the genotype. As an instance we may take a burn; in this case 
the role of the genotype is only that of providing an individual who 
can be burned. As a general rule, we can say that the more a 
disease depends on the genotype, the more the influence of heredity 
will appear and the more its inheritance will follow the laws of the 
specific peculiarities of the genotype. 

Likewise the more a disease follows some known law of heredity, 
that is, the more the actual incidence approaches the ideal incidence 
the more likely is it that special external conditions are either not 
necessary or if so are constantly present. 
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In the special case of pernicious anemia we have seen that certain 
factors in the genotype appear to be of importance and that some 
importance appears to attach to certain external conditions. 

The problem then is whether one or the other of these two is 
absolutely necessary or are they only to be considered as favorable 
to the development of pernicious anemia, so that one or the other 
may be missing under certain circumstances. 

Our present knowledge of both factors is too slight to allow our 
drawing final conclusions, therefore a discussion of the possibilities 
would hardly prove fruitful. The author intends merely to put 
forward an hypothesis that can explain the knovm facts: The 
disease requires for its development a specific hereditary peculiarity 
in the genotype. The external conditions that have been dis- 
cussed, and possibly others of unknown character, will in the 
hereditarilj'’ disposed individuals cause an earlier appearance of 
the manifestation. The external conditions are not strictly neces- 
sary, but act bj'- favoring the development of an unknown intoxica- 
tion. Leaving this not unassailable hypothesis, we have yet to 
discuss the probable locus of the hereditary weakness. Most fre- 
quently the disease has been considered as an hereditary insuffi- 
ciency of the bone-marrow. Considering, however, how widely 
the disease attacks the organism and that the anemia is only one 
symptom, this view hardly seems warranted. Others, however, 
have located the defect in the intestine, looking upon the disease 
as an hereditary deficiency or functional failure of the intestinal 
wall. 

' Without further knowledge, however, as to the pathogenesis, we 
can hardly hope to locate the hereditary peculiarity which leads 
to pernicious anemia. 

Summary. 1. In the past the study of the etiology of disease 
has been mainly directed toward the external conditions and the 
results have been in many instances unsatisfactory. 

2. It will certainly prove fruitful to devote more attention to 
the inner causes of disease, that is, to the genotype. 

3. In pernicious anemia, as in many other hereditary diseases, 
the role of the genotype ought to be investigated. It is necessary 
to investigate behavior and frequency of hereditary incidence in 
the various diseases. 

4. The two principal methods of study to this end, namely, the 
analysis of casuistics and method of statistical summation, are 
described and discussed in their application to pernicious anemia. 

5. In these studies we have an important field for clinical investi- 
gation, since all our knowledge of heredity in human pathology is 
still in an initial stage of uncertainty with many assumptions. 
This important problem cannot be solved by any one investigator, 
but must be attacked by a systematic collaboration between clinical 
research and the students of racial biology. 
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CHRONIC FAMILIAL HEMOLYTIC JAUNDICE OR BANTI’S 

DISEASE.* 

By Charles Hartwell Cocke, M.D,, 

ASHEVILLE, N. C. 

The following case is reported not by reason of its rarity but 
because of its interesting nature and the difficulty of diagnosis. 

Case Report.— Family History. The patient’s maternal grand- 
mother died at the age of sixty years from an undiagnosed condition 
in which there was a large spleen of some years standing. The his- 
tory of jaundice in her is unreliable though probable. Patient’s 
mother died at the age of about forty years of epidemic influenza 
in the fall of 1918, although it was knoYm to at least two Asheville 
physicians that she had a tremendously_enlarged spleen, and was 

* Read before the American Climatological and Clinical Association, Atlantic 
City, May 1, 1924. 
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jaundiced for some years. An interesting and unusual observation 
also in tins lady was the presence of palpable gall stones, demon- 
strated also by roentgen-ray. In this eonnection I might say that 
cholelithiasis is quite a frequent complication of familial hemoljdic 
jaundice but not of Banti’s disease. Father living and well. One 
brother, aged twenty years, was operated upon by Dr. J. M. Lynch 
(who kindly gave me the above information about my patient’s 
mother) May 22, 1918^ a spleneetomy being done for a greatly 
enlarged spleen. The records show a clinical diagnosis in his case 
^ of Banti’s disease, but laboratory and pathological studies are 
unfortunately lacking in this case. This young man was in my 
office February 9, 1924, apparently in robust health with no signs of 
jaundice or anemia. He promised to report to the laboratory for 
complete blood examination but so far I liave been unable to get in 
touch with him again. When seen by me he was a maehine operator 
in a local furniture factory. 

Personal History. The patient is young, married, white 
woman, aged seventeen and a lialf years, born and raised in Bun- 
combe County near Asheville. Childhood infeetions include 
measles, chicken-pox and whooping-cough. The past illnesses are 
practically nil and there is no history of malaria, s.yphilis or tj'phoid 
fever, though the patient claims that the yellow tint of the sldn 
has persisted for several years. The menses were established at 
the age of fifteen. She has been married four months. 

Present illness began three days ago, February 2, 1924, when 
the patient complained of contracting what was thought to be an 
ordinary cold with some cough, but because of a disproportionate 
amount of prostration consulted Dr. A. T. Hipps, who discovered 
the enlarged spleen and jaundice, and referred the patient to my 
service at the Asheville Mission Hospital. The patient entered the 
hospital February 5, 1924, but remained only a few daj^s and left 
against advice and before completion of study. She belongs to the 
tjqje of person raised in the country whose fear of hospital pro- 
cedure and antipathy to routine observation and study (without 
immediate concurrent relief symptomatically) lead to an abrupt 
departure from the institution before any material benefit can be 
derived from studs'" of the ease. This propensitj’" for peregrination 
also animates their choice of numerous plaees of abode and an ever 
changing list of medical attendants, and adds materialls’" to the 
difficulties of subsequently locating them for additional observation. 

Physical Examination. The patient is a very poorly developed, 
small, badly nourished 3’"Oung Avoman, about 5 feet, tall and iveigh- 
ing 92 pounds. She appears more nearlj'^ to be fifteen or sixteen 
years of age than the first age given in the history of eighteen years, 
later amended to seventeen years. She is apparently in no pain 
and not dyspneic, though seems quite weak. The positive findings 
in the examination are as follows: 
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Eyes. Sclerse, distinctly yellow; conjunctivse, pale yellow. 

Throat. Nothing abnormal seen save slight paleness of the 
mucous membrane. 

Skin. Is of uniformly deep lemon hue. 

Heart and Lungs. Normal. 

Ptilse. Regular, soft, rate 80. Blood-pressure 100-72. 

Abdomen. No distention of abdominal veins. Liver dulness 
begins at the fifth space and extends to the free border of the ribs, 
the edge not being felt, and no tenderness observed either in this 
area or elsewhere. No distention, rigidity, masses or shifting dulness 
in the flanks. The spleen is found uniformly enlarged by percussion 
and is readily felt 2^ fingers breadth below the costal margin. It is 
firm, superficial, smooth, and not at all tender. 

Vaginal Examination. Patient thought to be about three months 
pregnant. 

Laboeatoey Repoets. Urine. Clear, deep yellow, no sediment; 
acid; 1020; no albumin nor sugar. Bile, small amount. (This was 
the usual oxidative test and probably means urobilin.) 

Blood. Hemoglobin 59 per cent; erythrocytes, 2,900,000; color 
index, 1.01; leukocytes, 8200. Differential count (200 cell); lympho- 
cytes, 27 per cent; large mononuclears, 5 per cent; polynuclear 
neutrophiles, 61 per cent; eosinophiles, 7 per cent; anisocytosis, 
marked amount; poikilocytosis and polychromatophilia absent; but 
granular degeneration quite marked. No microblasts, normoblasts 
or macroblasts seen. 

Serum Reaction. Blood Wassermann negative. Blood serum: 
Deeply stained yellow with bile pigment. Coagulation time: Five 
minutes. 

Feces. Not examined but reported well colored. The provisional 
diagnosis of Banti’s disease was made. 

Subsequent Couese. The patient remained in hospital only 
a few days, she was seen at my suggestion by Dr. Joseph L. Adams, 
attending surgeon to the hospital, but immediately upon snggestion 
of an operation left the hospital before completion of laboratory 
studies of the blood and feces. 

Three days after leaving the hospital she began to cramp and 
bleed, and vdth her propensity for change, this time summoned 
Dr. H. G. Brookshire (to whom I am indebted for this part of my 
story), who diagnosed the condition as one of incomplete abortion. 
At his advice she was removed to the French Broad Hospital where 
a curettage was done by Dr. A. T. Pritchard, who told me few 
evidences of pregnancy existed at the time of the'operation. Patient 
made a normal convalescence from this procedure and shortly left 
the hospital. 

Having learned this part of the story several weeks after I last 
saw her, I began my efforts to find her and, after much search, she 
was finally located by me on March 26, the cause of m.>' difficulty 
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being that she had been on the move again. Then she ajipeared 
greatly improved in both appearance and weight. Jaundice was 
very much lighter, pallor was definitely less and patient claimed 
her present weight was 100 pounds, a gain of 8 iiounds. At this 
time she was nursing a sick husband with quite a florid measles 
(apparently) and promised to report to my office for further study. 
As she had not done this bj'’ April 11, fearing that I might again 
lose sight of her, I looked her up on this date, taking the same labora- 
tory technician with me who made the original tests (Mr. 0. E. 
Stockinger, to whom I am greatly indebted for the interest and care 
he showed in this and in all the laboratory work). Unfortunately I 
found her in bed with an acute respiratory infection (she had sum- 
moned still another physician so I was not at liberty to make a 
physical examination), A specimen of urine furnished this day, 
though deeply colored, failed to show any bile pigment. She said 
she felt well enough for us to take her blood. This study showed: 
Hemoglobin, 78 per cent; erjdhrocytes, 3,100,000; leukoc3i;es, 
11,300 (acute respiratory infection?); serum, stained yellow. 

Fragility of Red Cells. Hemolysis was initiated at 0.50 jier cent, 
and completed at 0.40 per cent, while a control of my own blood 
showed hemolysis began at 0.44 per cent and was completed at 0.36 
per cent. The technic used in this test was practically Gifiin and 
Sanford’s modification of Ribierre’s, great care having been taken 
to obtain accurate dilutions by using a serological pipette for meas- 
urements and not relying on the more inaccurate method of drops, 
the necessity of extreme accuracy being judged essential. No esti- 
mation of the blood cholesterol ‘ was made. 

Discussion, As stated previously, the first impression gained 
from clinieal study of the case was that we were dealing with a 
case of Banti’s disease of familial origin. Realizing, however, the 
inadequacy of the grounds upon which to base a final diagnosis, 
it became necessary to look the patient up for further blood study, 
with results as just stated. All observers since Chauft'ard have 
agreed upon the necessity for determining hemolysis to hypotonic 
salt solutions as essential for the diagnosis of hemolytic jaundice. 
And yet while in retrospect this case seems to present all the neces- 
sary elements for the diagnosis of Iiemoljdic jaundice; to wit, family 
incidence, adolescent appearance, splenomegaly, moderate to con- 
siderable jaundice, symptomless course, some anemia with 
unchanged white count and differential picture, bile pigment in the 
urine at one time (absent at last observation) with lowered resist- 
ance of the red blood cells to hypotonic salt solutions, it is well to 
mention as pointed put by Held^ that the following variations from 
such a typical picture may obtain : 

(a) Acholnric jaundice and splenomegaly present with poly- 
cythemia instead of anemia. 
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(b) Evidence of increased blood destruction but no change in the 
resistance of the red blood cells. 

(c) Evidence of increased blood destruction but no jaundice. 

And further it should be noted that in some cases of hemol^ic 
jaundice the blood-picture may so very strongly resemble pernicious 
anemia as to puzzle good clinicians. 

In reporting this case, it is not my purpose to settle a nosological 
uncertainty or define a clinical complex. As subsequent studies 
made under somewhat difficult conditions as well as a cursory review 
of the literature available to me on the subject of Banti’s disease 
and chronic hemolytic jaundice have convinced me of the error in 
my earlier conclusion, based almost entirely on clinical grounds and 
routine laboratory tests, it has seemed to me not altogether inappro- 
priate to raise the question of the difficulty of distinguishing the 
various splenomegalies associated with jaundice and little else 
symptomatically. As my study of this case continued, I found 
that apparently the difficulty in diagnosing Banti’s disease is in 
direct ratio to one’s acquaintance with the rather voluminous litera- 
ture on this subject and the other sometimes easily confused con- 
ditions. Nor need one hesitate to confess error in his original con- 
clusions as to Banti’s disease, as Osier withdrew one of his cases from 
an earlier report on splenic anemia and revised the diagnosis to 
pernicious anemia. 

While neither Banti’s disease nor familial hemolytic jaundice 
are such rarities that they call for individual case reports when seen, 
the difficulties presented to me in this case are such as may well 
confront anyone not equipped for rather complete laboratory 
studies. Any effort properly to differentiate Banti’s disease and 
hemolytic jaundice seems hopeless without such aid, at least in the 
early stages of Banti’s disease. To begin with there is no symp- 
tomatology ordinarily attached to idiopathic splenomegaly. By 
the time the second stage of Banti’s disease is reached, generally 
knonm as splenic anemia, the similarity of the course of the symp- 
toms in Banti’s disease and hemolytic jaundice is sufficient to cause 
confusion. Banti’s disease usually begins in early adult life, hemo- 
lytic jaundice somewhat earlier, but may not make its appearance 
until early adult life. There is the enlarged spleen in both, jaun- 
dice may be present, usually milder in the hemolytic jaundice, but 
this is subject to periodic variations in both conditions, and in the 
case of Banti’s disease does not seem to be dependent upon the 
liver involvement which is a third stage development. In both 
cases the patient may be more icteric than sick. In the case here 
reported, the degree of jaundice was quite marked when the patient 
was first seen and was far removed from that “mere cosmetic 
blemish” which Turk mentioned as quite common in hemolytic 
jaundice. And this too despite the absence of acholuric crises. 

There may be an absence of the usual hematemeses in Banti’s 
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and also of the acholuric crises in hemolytic jaundice, the two 
symptoms which relatively speaking should give the clinical clue 
to the proper diagnosis though rarely, by way of adding to the con- 
fusion, there may be hemorrhages in hemolytie jaundice. My 
patient has had neither. There is a mild anemia in both, although 
more severe anemias are more likely to be found in the acquired 
rather than the familial tjq^e of hemolji;ie jaundice, approaching 
the pernicious anemia picture. The hemoglobin in Banti’s disease 
is quite low with eonsequent low color index; it more nearly cor- 
responds with the degree of red cell loss in hemol3i:ic jaundice. 
In Banti’s disease, at first there is no change in the number of 
white cells though later there is well-defined leukopenia; in hemo- 
lji;ic jaundice the leukocj’tes are normal in number, increased or 
decreased^ though Held^ states that there is a neutrophilic leuko- 
cytosis. Neither was this nor any leukopenia present in my case. 
The slight eosinophilia found here must go unex'plained for lack of 
opportunity for study. Urobilin is supposed!}’- a constant finding 
in hemol}i;ic jaundice, albuminuria a frequent one in Banti’s dis- 
ease. Two examinations of the urine (Februar}'^ 6 and April 11) 
failed to show any albumin. The February examination of the urine 
showed a S7?iall amount of urobilin, the April examination, none. 
What influence, if any, did the pregnancy have upon the picture? 
The relief of this additional strain resulting from abortion was 
certainly followed by a very material improvement. 

The distinctive laboratory finding is the presence in hemol}h;ic 
jaundice of an increased number of reticulated red cells (vital 
staining) which are normal in Banti’s disease and an increased' 
fragility of the red cells to hjqjotonic salt solutions (while in Banti’s 
the resistance seems to be normal, or perhaps increased) and a 
diminished blood cholesterol according to Neilson and Whefelon.® 

In passing, it is worthy of note that this fragility of the red cells, 
which is such a marked characteristic in familial hemol}i;ic jaundice, 
may be quite absent in the acqiiired type of the disease, with which 
we are not here concerned. 

Though Bibierre® first clearly summarized the existing laiowledge 
concerning hemolysis, it is curious enough that despite his exliaus- 
tive study of blood resistance in jaundice, he overlooked the most 
important diagnostic discovery in connection with his subject; in 
other words, he failed to show the very constant increased fragility 
present in hemolytic jaundice. Chauffard^ in 1907 made this intei-- 
esting discovery, which has been confirmed by practically all sub- 
sequent observers. The technic, using the hjpotonic salt solutions 
is relatively simple; the greatest precaution, however, should be 
taken in order to assure accuracy in the solutions and since slight 
variations are important, a known control should be run with each 
case. The literature confirms the value of the test as a method 
of distinguishing hemolytic jaundice from its simulators. GiflSn 
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and Sanford^ found the averages of initial and complete hemolysis in 
controls to be 0.44 per cent salt solution and 0.365 per cent while in 
23 cases of known hemolytic jaundice the figures were 0.478 initial, 
0.413 complete. It is interesting, however, that while three of the 
23 cases of hemolytic jaundice cases failed to show increased fragility, 
no case showed increased resistance. The average figures in 14 
cases of splenic anemia very carefully selected were 0.402 per cent, 
0.316 per cent. In none was initial hemolysis begun above 0.44 
per cent and complete at 0.36 per cent, a definite increase in resist- 
ance. 

Another interesting feature of Giffin and Sanford’s report is that 
relatives of 4 patients with hemolytic jaundice showed an increased 
fragility. IVo of these 4 relatives had no symptoms whatever 
of the disease and in 2 of them the symptoms were not noted 
until they were eighteen and twenty years of age respectively, an 
indication of a definite hereditary factor even in cases occurring in 
later life. 

What of- the familial incidence of Banti’s disease? Most authors 
state that heredity plays no part in the disease though Lyons® 
states that a family incidence has been noted by Brill, Bovaird, 
Collier, Wilson, and others (but I have not found the original refer- 
ences), although this seems to be unusual. Hemolytic jaundice may 
be congenital but not hereditary^® and as stated may be hereditary 
but not appearing for some time after birth. 

While a great many clinicians are willing to accept Osier’s assump- 
tion that primary or idiopathic splenomegaly and anemia (the 
so-called splenic anemia) and splenomegaly anemia and cirrhosis 
of the liver with ascites are three stages of the same condition to 
which Banti first called attention about forty years ago, and to 
which some years later his name was attached, there are not lacking 
numbers of clinicians and pathologists who dissent from the belief 
that there is such an entity as Banti’s disease. Naunyn would 
refuse it clinical identity, while Norris, Symmers and Shapiro^^ in 
addition to denying that there is such an entity as Banti’s disease, 
claim that it' really represents a splenic manifestation of syphilis 
with or without liver sclerosis, and that all the clinical and anatomi- 
cal requirements of the disease as originally presented by Banti are 
adequately satisfied by s;^qDhiIis. Against their evidence and opinion 
are number of cases reported, not only with negative Wassermanns, 
but presenting no evidence of syphilis Avhatever. Eli Moschowitz^- 
would do away with the present term'nology, Banti’s disease, and, 
substitute therefore, Banti’s Complex. As many authors are prone 
to the assumption that the absence of known etiology is a distin- 
guishing criterion of Banti’s disease, he says there is no reason for 
differentiating Banti’s disease from other splenomegalies associated 
with anemia on such a ground, to wit, no definite etiology. A noso- 
logical distinction based on whether a disease has a"^ knowm or 
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unknown etiology lias no rawon d’etre in clinical medicine. He would 
regard Banti’s disease as a nosological and clinical entity, due to 
both known and unknown causes. 

Banti's disease unfortunately presents no tjqiical course, no diag- 
nostic symptoms and, while its pathology is not specific, does differ 
essentially from other splenomegalies of known origin, such as 
malaria or sjTihilis. 

Naegeli*® states that he agrees with numerous observers who claim 
that they have never seen a case that had to be diagnosed Banti’s 
disease, and he is further “more and more convinced that etiologic- 
ally widely different chronic inflammatory processes of the portal 
vein produce the picture and secondarily produce a sclerosis of the 
spleen in itself not characteristic.” In dissenting from Banti’s 
claim of characteristic pathology, Naegeli says that among German 
authors onl}^ Senator, Grawitz and Umber agree with Banti’s ideas. 

Sir Berkeley Moynihan in his Bradshaw lecture*^ assents to 
Osier’s definition of tlie disease as an- intoxication of unicnown 
nature, characterized bj’’ great chronicity, primary progressive 
splenomegaly which cannot be correlated with any known cause, 
anemia of secondary tj^re with leukopenia, marked tendency to 
hemorrhage and in many cases a terminal stage with cirrhosis of 
the liver and jaundice and ascites. As to the pathogenesis the most 
striking fact known about Banti’s disease is that removal of the 
spleen so frequently results in a cure. The same is perfectly true 
of hemoljdic jaundice. This may be accounted for either on the 
assumption that the disease is either primarily or essentially located 
in the spleen or that the spleen modifies tlie action of some agencj’' 
situated elsewhere in the body. So far no conclusive evidence has 
been brought forward incriminating a specific microbe, though 
Hollins argues in favor of the colon bacillus as the cause. Gibson^® 
found a streptothrix in six cases, but failed to reproduce the condi- 
tion experimentally in animals with this streptothrix, nor has anyone 
confirmed Hollins’ work. 

Yates, Banting and Kristjanson^® report isolation in four instances 
of a diphtheroid organism resembling that repeatedly isolated by 
them from lymph nodes in Hodgkin’s disease. I can find no con- 
firmation of this finding. HoAvever, these authors make no claim 
to the establishment of etiological relationship. 

W. J. Mayo^’ states that despite the fragmentary and inconclusive 
nature of his information, from quite an extensive mass of material 
passing through his hands, he has the impression that generalized 
splenic fibrosis and thrombophlebitis are the result of many causes 
and the pathological changes in the spleen, the liver, and the blood 
are regularly developed regardless of the primary etiological factors. 

It is very interesting to speculate upon the unknown etiology of 
these conditions and the possible relevancy of the fact that the only 
knovm cure, despite the frequent benign course, for both of them is 
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splenectomy— a fact that may some day help solve the enigma of 
the spleen’s true function. 

Summary. A case report is given of a young woman presenting 
the jaundice-splenomegaly complex. There is a family incidence 
of a similar condition in one brother, mother, and grandmother. 
An uninforming blood picture, and unlcnown etiology, and a symp- 
tomless course points either to Banti’s disease or familial hemolytic 
jaundice. The difficulties of differentiation by clinical methods 
only are pointed out. The increased hemolysis of the red blood 
cells to hypotonic salts solution points to the conclusion that hemo- 
lytic jaundice is the correct diagnosis; as in Banti’s disease, if there 
is any change in blood resistance, it is in the nature of an increase. 
The importance of this test is emphasized. The difficulties of a 
clinical diagnosis of Banti’s disease until the terminal stages are 
reached is discussed. 
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THE EFFECT OF SPLENECTOMY IN EXPERIMENTAL ANEMIA. 
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(From the Laboratory of Biological Chemistry and the Department of Pathology, 

University of Texas.) 

Much evidence has been accumulated to show that tlie resistance 
of erytlirocytes is increased after splenectomy, Pearce, Austin and 
Krumbhaar^ found that tlie effect of a powerful hemolytic serum 
upon the recently splenectomized animal is not widely different from 
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that upon the normal animal. In both, the blood is laked freely 
and death results in a few hours. However, one month and more 
after splenectomy the red cells manifest an increased resistance to 
hemolysis. Banti,^ Vast,® and Joannovics'* have observed that the 
splenectomized animal is more resistant than the normal animal 
to the hemolytic action of toluylendiamine. Similar observations 
have been recorded by Pugliese and Luzzatti® in the case of pyrodin 
(acetylphenylhydrazine). Kolmer® has determined that the resis- 
tance of erythrocytes of dogs to the hemolytic activity of cobra 
venom is increased after splenectomy, the increased resistance usu- 
ally persisting for about three weeks, when apparently coincident 
with the anemia following splenectomy, the resistance gradually 
decreases to normal or slightly beyond. 

In the present investigation, we ha^^e compared the onset and 
progress of experimental anemia in normal and splenectomized 
animals with particular reference to the rate of red cell destruction 
and to the degree of erythropoiesis as judged by the presence of 
normoblasts in the circulation and by changes ocurring in the 
bone marrow. 

Two types of experimental anemia were studied in this connection. 
It has been shown previously’^® that in acetylphenylhydrazine 
poisoning there is rapid red cell destruction with relatively slight 
or no liver injury, whereas in sjunmetrical di-isopropylhydrazine- 
hydroclilorid intoxications, there is initially anh3’^dremia and severe 
liver injurj’’, followed by a more or less marked anemia. In each 
series of experiments 3 dogs were splenectomized and after a shorter 
or longer period of recover}’’, anemia was induced b}’’ the injection 
of either acetylphenjdhj’drazine.or symmetrical di-isopropjdhj'^dra- 
zine-hydrochlorid. Two dogs served as controls in each series. 
Both following splenectomj'^ and during the course of anemia, 
determinations were made of the erj’^throcj’te and leukocyte counts, 
hemoglobin (Newcomer method) and differential count, including 
nucleated red cells when present. For the purpose of economizing 
space the differential leukocj'^te counts have not been included in 
the following tables. The animals Avere maintained in proper 
nutritive condition on an adequate diet of “table scraps,” fresh 
meat and yeast. 

Musser® and Musser and Krumbhaari® have shoAvn that following 
splenectom}’’ a secondary anemia usually develops almost imme- 
diately and reaches its greatest severity in from three to six weeks. 
The observations in the case of most of our dogs are in accord with 
this view. In one animal (Dog 1), a very pronounced anemia was 
observed one week after splenectomy. Regeneration occurred grad- 
ualty and Avas not complete at the end of two montlis. As in the 
work of Musser and Krumbhaar, a temporary leukocytosis Avas 
observed following splenectomy. There Avere frequentlj'^ irregular 
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increases in tire lymphocyte and eosinophile counts; but these were 
not constant features. It is pointed out by Pearce, Krumbhaar 
and Frazierii that the stage of repair of the anemia following spleen 
extirpation is not characterized by the constant appearance in the 
peripheral blood of nucleated or other abnormal types of red cells. 
While this is in agreement with many of our observations, it is to 
be noted that in the case of one animal (Dog 7), nucleated cells 
appeared in all examinations following splenectomy, as many as 
8 normoblasts being found in counting 100 leukocytes. 

Individual animals may show considerable variations in the rate 
of recovery from experimental anemia and in the number of imma- 
ture cells appearing in the circulation during the periods of onset 
and recovery. However, these variations do not seem to differ 
appreciably in normal and in splenectomized animals. Insofar as 
the rate of blood destruction is concerned, our observations are more 
nearly in accord with those of Krumbhaar, Musser and Pearce^^ on 
hemolytic immtme serum anemia than with tlie work of Banti, 
Vast, and Joannovics. It is to be noted that no striking differ- 
ences in the destructive action of symmetrical di-isopropylhydrazine 
and acetylphenylhydrazine were observed in recently splenecto- 
mized animals than in those after relatively long periods of recoverj'^ 
from splenectomy. 

The changes in the bone marrow are presented briefly in the fol- 
lowing protocols. We have also included the histological findings 
of the liver, kidney and spleen. In a previous communication,’ it 
was shown that acute intoxications with acetylphenylhydrazine 
produce marked anemia without liver injury. It appears, however, 
that in chronic intoxications with a high degree of anemia, hepatic 
and renal involvement may occur. 

Summary. Removal qf the spleen does not appear to modify 
appreciably the rapidity of red cell destruction due to aeetylphenyl- 
hydrazine or to symmetrical di-isopropylhydrazine-hydrochlorid. 
Individual animals, whether splenectomized or unsplenectomized, 
exliibit considerable variations in the rate of recovery from anemia 
and in the degree of erythropoiesis during the progress of the anemia. 

Dog 1. Four months after splenectomy (killed). Acetylphenyl- 
hydrazine anemia. Liver: Very slight granular and fatty degenera- 
tion and small amoimt of hematogenous pigment, otherwise normal. 
Moderate cellular hyperplasia and hematogenous pigmentation of 
bone marrow. 

Dog 9. Three months after splenectomy (died). Acetylphenyl- 
hydrazine anemia. Liver: Fatty changes and very marked heina- 
togenous pigmentation. Bone marrow: Very little hematogenous 
pigment, marked hyperplastic changes and nucleated erythrocytes. 
Kidney : Degeneration of renal epithelium, early nephrosis. 
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TABLE I.— DOG 1, MALE, WEIGHT 7,8 KILOS. 


Date, 

Eri’throcvtcs 

Hemoglobin 


Nucleated 

1923-24. 

in millions. 

in grams. 

Leukocytes. 

orythrocyte.s.* 

Oct. 31 

6.43 

10.80 

33,000 

0 

Nov. 7 

3.03 

7.22 

43,000 

0 

Nov. 10 

3.70 

7.22 

38,200 

0 

Nov. 15 

3.86 

7.11 

37,800 

2 

Nov. 21 

3.90 

0.72 

18,850 

0 

Nov. 27 

4.03 

7.11 

19,150 

0 

Dec. 18 

4.58 

9.50 

19,800 

0 

Jan. 8 

5.20 

10.50 

20,700 

1 

Jan. 9 

4.84 

9.50 

17,400 

0 

Jan. 11 

3.82 

5.45 

27,100 

1 

Jan. 14 

2.11 

3.92 

22,800 

7 

Jan. 16 

1.90 

3.00 



Jan. 17 

1.90 

3.42 

18,000 

14 

Jan. 21 

2.10 

4.25 

8,800 

0 

Jan. 26 

3.52 

0.80 

11,520 

0 

Feb. 4 

3.52 

8.00 

17,920 

0 

Feb. 20 

4.40 

8.80 

12,800 

0 

Feb. 25 

2.90 

5.72 

25,000 

0 

Feb. 26 

2.56 

3.92 

t 

3 

Mar. 4 

2.08 

4.00 

25,000 

0 



DOG 9, MALE, WEIGHT 

7.1 KILO.S. 

Dec. 18 

8.30 

15.05 

18,400 

0 

Jan. 8 

7.23 

14.80 

27,000 

0 

Jan. 28 

6.40 

14.20 

18,400 

1 

Feb. 6 

0.20 

14.65 

22,400 

2 

Feb. 10 

. * . . 

. . 



Feb. 13 

4.80 

9.95 

15,000 

ii 

Feb. 16 

2.64 

6.04 


10 

Feb. 19 

2.88 

5.75 


29 

Feb. 20 

«... 




Feb. 21 
Feb. 25 
Feb. 26 
Mar. 4 
Mar. 7 
Mar. 10 
Mar. 11 
Mar. 14 


2.64 
2.32 
1.76 
2.32 
2.32 
1.96 
1.48 
1 24 


5. 68 

5.20 

3.21 

4.40 
4.37 

3.40 
2.80 
2.72 


22.400 

22.400 


28 

14 

16 

49 

16 

18 

8 

11 


Remarks. 

Splenectomy. 


Injected 300 mg. ace- 
tylphenylhydrazine. 


Injected 200 mg. ace- 
tylphenylhydrazine. 

, Killed by heart punc- 
ture. 


Splenectomy Deo. 21 


Injected 250 mg. ace- 
tylphcnylhydrazine. 


Injected 200 mg. acc- 
tylphcnylhydrazinc. 

Injected 200 mg._ aco- 
tylphenylhydrazine. 

Injected 400 mg._ ace- 
tylphcnylhydrazine. 

Dog died March 10. 


Mar. 

24 

Apr. 

3 

Apr. 

4 

Apr. 

7 

Apr. 

9 

Apr. 

11 

Apr. 

14 

Apr. 

18 

Apr. 

19 

Apr. 

21 

Apr. 

23 

Apr. 

24 

Apr. 

26 


DOG 13, FEMALE, WEIGHT 11.5 KILOS. 


4.80 

9.50 

32,000 

0 

Splenectomy March 25. 

5.20 

9.80 

21,600 

0 

Injected 300 mg. ace- 

4.96 

8.90 

22,400 

0 

tylphenylhydrazine. 

3.28 

5.80 


0 

2.08 

4.60 


3 


2.72 

5.80 

40,000 

5 


2.96 

6.20 

24,000 

0 


3.68 

8.00 

25,600 

0 

Injected 300 mg. ace- 

4.16 

8.00 

14,000 

0 

tylphenylhydrazine. 

3.44 

7.50 

16,000 

0 

Injected 400 mg._ ace- 
tylphenylhydrazine. 

2.96 

4.75 


8 

Injected 400 mg. ace- 

1.70 

3.20 


7 

tylphenylhydrazine . 

0.82 

1.50 


2 

Dog died April 27. 


Feb. 6 
Feb. 10 
Feb. 13 
Feb. 16 
Feb. 19 
Feb. 21 
Feb. 25 
Feb. 26 
Mar. 1 


Apr. 22 
Apr. 23 
Apr. 26 
Apr. 28 
May 3 

May 8 
May 10 
May 13 
May 15 
May 18 



DOG 12, MALE, 

WEIGHT 

5.3 KILOS 


6.72 

14.60 

20,000 

0 


6.72 

14.60 

23,200 

0 

Injected 200 mg. ace- 

4.32 

9.10 

24.000 

2 

tylphenylhydrazine. 

2.40 

6.33 

24,400 

1 

2.80 

7.10 

12,800 

8 

Injected 200 mg. ace- 

3.28 

7.32 

14,000 

3 

tylphenylhydrazine. 

2.80 

6.30 


2 

Injected 200 rag. ace- 

2.32 

6.00 


8 

tylphenylhydrazine. 

1.95 

3.16 

31,200 

1 



DOG 16, FEMALE, 

WEIGHT 

11.5 KILOS. 

5.92 

10.20 ■ 

16,000 

0 

Injected 300 mg. ace- 

4.94 

9.00 

16,400 

0 

tylphenylhydrazine. 

3.68 

8.50 

19,200 

1 


3.20 

8.00 

19,000 

11 


3.66 

8.12 

32,000 

1 

Injected 300 mg. ace- 
tylphenylhydrazine. 

3.20 

7.60 


1 

Injected 400 mg. ace- 

2.10 

4.40 


0 

tylphenylhydrazine. 

2.08 

4.23 


^ 40 


2.40 

4.45 

18,000 

2 


2.16 

4.20 

16,000 

0 



* Number found in counting 100 leukocytes plus nucleated erythrocytes, 
t In a number of instances accurate leukocyte counts could not be made owing to the presence 
of largo amounts of cell dfibris. 
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Bog IS. One month after splenectomy (died). Acetylphenyl- 
hydrazine anemia. Marked fatty and degenerative changes in the 
liver with complete replacement of hepatic tissue in small areas, 
also hematogenous pigmentation. Bone marrow : Marked hyper- 
plasia and hematogenous pigment, small number of nucleated red 
corpuscles. 

Bog 12. Unsplenectomized. Acetylphenylhydrazine anemia. 
Liver: Large amount of hematogenous pigment and very slight 
fatty change. Spleen; Large amount of hematogenous pigment 
and slight cellular hyperplasia. Cellular hyperplasia of bone 
marrow, nucleated erythrocytes. 


TABLE II.— DOG 7, MALE, WEIGHT 7.2 KILOS. 


Date, 

1923-24. 

Erythrocytes 
in millions. 

Hemoglobin 
in grams. 

Leukocytes. 

Nucleated 

erythrocytes.* Remarks. 


Dec. 7 

5.73 

10.96 

31,300 

0 


Dec. 14 

5.89 

11.05 

27,800 

0 Splenectomy. 


Dec. 19 

5.79 

11.15 

14,700 

5 


Jan. 11 

5.12 

9.47 

30,000 

1 


Feb. 1 

4.30 

8.60 

21,000 

5 


Feb. 5 

4.32 

8.45 • 

21,200 

6 

* 

Feb. 13 

4.16 

8.75 

23,000 

8 



Feb. 14 
Feb. 17 
Feb. 20 
Feb. 22 
Feb. 27 
Mar. 5 
Mar. 12 
Mar. 14 
Mar, IS 
Mar. 25 
Mar. 31 
Apr. 7 


Dee. 7 
Deo. 14 
Dee. 19 
Jan. 11 
Jan. 30 
Feb. 5 
Feb. 13 

Feb. 14 
Feb. 17 
Fob. 20 
Feb. 22 
Feb. 29 
Mar. 12 
Mar. 14 
Mar. 18 
Mar. 24 
Mar. 25 


Apr. 14 
Apr. IS 

Apr. 19 
Apr. 21 
Apr. 23 
Apr. 24 
Apr. 2G 
Apr. 29 
May 2 
May 5 
May 9 
May 21 


5.28 

9.30 

16,000 

0 


4.39 

7.46 

20,300 

1 

1 

3.60 

7.06 

24,000 

4 

Injected 200 

3.36 

7.46 

32,000 

2 

compound. 

3.20 

7.12 

33,600 

3 

2.88 

6.65 

22,400 

14 


3.68 

7.87- 

17,600 

5 

Injected 300 

4.32 

8.45 

16,800 

2 

compound. 

3.68 

8.40 

16,000 

0 

2.32 

4.61 

22,400 

1 

Injected 300 

2.72 

5.60 

24,000 

1 

compound. 

2.98 

5.70 

6,400 

1 

Killed. 


DOG 6, MALE, 

WEIGHT 

6.0 KILOS. 


8.32 

15.05 

15,100 

0 


8.59 

15.55 

16,400 

0 

Splenectomy. 

8.54 

14.75 

40,000 

0 

6.83 

12.00 

31,200 

0 


6.24 

10.50 

16,000 

2 


5.80 

10.16 

27,200 

3 


5.92 

9.95 

16,000 

1 



6.10 

5.82 

4.48 

4.16 

5.44 

5.12 

5.12 

4.32 

3.60 

3.60 


mg. symmetrical 


10.10 

20,000 

1 


11.80 

22,800 

0 


9.25 

23,200 

2 

Injected 200 

8.43 

16,000 

0 

compound. 

9.65 

15,000 

0 


8.75 

12,800 

0 

Injected 300 

8.75 

25,600 

0 

compound. 

8.45 

12,000 

1 

Injected 300 

7.10 

25,600 


compound. 

6.85 

32,000 

14 

Dog died ^ 


DOG 15, FEMALE, WEIGHT 13.0 


6.44 13.58 14,000 0 

6.40 13.65 28,000 0 

Injected ISO mg. symmetrical di-isopropylhydrazine-hj'drochlorid. 

W OO 1 "1 Ort .J A ^ 


KILOS. 

Splenectomy on Apr. 16. 


5.92 

5.12 

4.80 

5.36 
4.80 
3.44 
3.04 

3.36 
3.36 
4.00 


11.90 

11.20 

10.66 

11.20 

8.60 

7.98 

7.00 

6.70 

6.70 

7.42 


44.000 

28.000 

17.200 
25,600 
25,600 

36.000 

28.000 
25,600 
22,400 

18.200 


0 

0 

1 

1 

4 
6 

23 

2 

5 


Injected 200 mg. sym. 
compound. 

Injected 300 mg. sym. 
compound. 

Injected 300 mg. sym. 
compound. 
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TABLE II— DOG 7, MALE, WEIGHT 7.2 KILOS— (Confuiued). 


Date, 

1923-24. 

Nov. 10 
Nov. 12 
Nov. 13 
Nov. 14 
Nov. 15 
Nov. 16 
Nov. 17 
Nov. 19 
Nov. 20 
Nov. 22 
Nov. 24 
Nov. 26 
Nov. 30 
Dec. 3 
Dec. 6 
Dec. 10 
Dec. 13 
Dec. 14 
Dec. 17 
Jan. 4 
Feb. 4 
Feb. 10 
Feb. 13 
Feb. 16 
Feb. 20 
Feb. 27 
Mar. 5 
Mar. 11 
Mar. IS 
Mar. 24 
Mar. 31 
Apr. 7 


Apr. 18 

Apr. 19 
Apr. 21 
Apr. 23 
-Apr. 24 
Apr. 26 
Apr. 29 
May 2 
Itlay 5 
May 9 
May ‘21 


DOG 2, FEMALE, WEIGHT 7.8 KILOS. 

Erj'throcytes Hemoglobin Nucleated 

in millions. in grams. Leukocytes, erythrocytes.* Remarks. 

.7,89 14.60 13.500 0 

Injected 200 mg. simimetrical di-isopropylhydrarinc-hydrochlorid. 

9.55 12.70 33,350 5 

9.20 12.70 22.400 5 


8.57 

11.45 

23.400 

3 


6.88 

10.90 

17,850 

2 


6.30 

11.00 

25.700 

16 


Injected 150 mg. 

symmcfric.ll di-isopropylhydrazine-hydrochlorid. 

6.69 

10.55 

18,900 

20 


6.68 

9.35 

14,600 

IS 


6.65 

9.30 

17,000 

24 


5.42 

8.30 

21,000 

12 


5.00 

8.00 

12,700 

31 


3.46 

7.13 

16,200 

14 


4.37 

8.30 

20,800 

14 


4.43 

9.68 

15,800 

11 

Injected 135 mg. 

5.71 

10.73 

14,000 

6 

compound. 

3.18 

7.43 

15,500 

1 


4.00 

7.40 

21,300 

10 


5.92 

12.70 

13,500 

0 


7.20 

13.80 

14,000 

2 

Injected ISO mg. 

6.40 

12.70 

12,800 

2 

compound. 

5.12 

9.75 

12,800 

3 


5.60 

11.05 

21,000 

39 


4.56 

10.35 

16,000 

38 


4.16 

10.55 

19,600 

2 


4.00 

10.30 

16,000 

8 


5.44 

12.70 

16,000 

3 

Injected 350 mg. 

4.64 

10.10 

13,760 

10 

compound. 

3.84 

8.00 

19,200 

24 


3.20 

7.91 

19,200 

12 


4.00 

8.65 

19,200 

1 

Dog autopsied. 

DOG 

14, MALE, 

AVEIGHT 11.5 

KILOS 



6.40 12.00 . . 8.000 0 

Injected 170 mg. symmetrical di-isopropylhydrazine-hydrochlorid. 


5.76 

11.00 

12,000 

O' 


4.30 

8.56 

16,000 

0 


4.40 

8.50 

19,200 

12 

Injected 200 mg. sjun. 

5.28 

9.65 

20,000 

11 

compound. 

4.32 

8.42 

16,000 

8 

4.00 

7.46 

11,200 

6 


4.30 

8.00 

9,600 

1 

Injected 250 mg. siin. 

4. SO 

9.12 

16,000 

4 

compound. 

4.00 

7.86 

12,800 

2 


4.00 

7.54 

12,800 

0 



Dog 7. Three and three-quarters montlis after splenectomy 
.(killed). Symmetrical di-isopropylhydrazine anemia. Liver: 
Marked fatty change and slight fibrous change. Bone marrow; 
Hematogenous pigmentation, cellular hyperplasia and nucleated red 
cells. Slight fatty change in the kidney. 

Dog 2. Unsplenectomized. Symmetrical di-isopropylhydrazine 
anemia. Liver: Numerous areas of complete necrosis of hepatic 
cells, moderate fatty degeneration, some hematogenous pigment 
and early sclerotic changes. Bone marrow: Hjqierplasia and 
hematogenous pigment, a great many nucleated red cells in bone 
marrow. Kidney: Slight fatty degeneration in the tubular epi- 
thelium and early sclerotic changes. Cellular hyperplasia in the 
spleen. 
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THE SEDIMENTATION RATE OP ERYTHROCYTES. 

By I. T. ZECKvrER, M.D., 

AND 

Helen Goodell, B.S., 

BOSTON. 

(From the Laboratory of Pathology, Long Island Hospital, Boston.) 

The rate at which red cells gravitate, when citrated blood is 
allowed to stand, has been widely used in Germany and Scandi- 
navian countries as a clinical laboratory procedure of diagnostic 
value under the designation of B.S. test (Blutkorperchensenkungs- 
geschwindigkeit), or determination of the sedimentation rate of 
red cells. In general, it has been claimed to be of value in the 
diagnosis of malignant tumors, tuberculosis, acute inflammations 
and pregnancy. Gynecologists have particularly emphasized 
the usefulness of determining this suspension stability of the blood 
in differentiating acute from chronic infections of the pelvic organs 
as a guide for surgical interference, and in differentiating inflamma- 
tory from non-inflammatory conditions. In tuberculosis it has 
been used as an indication of the extent of the process. It has 
likewise been claimed to be of diagnostic value in such a wide range 
of patliological conditions that it would seem tliat foreign inves- 
tigators have become overentliusiastic and that there is need for 
examining more critically just what are the limits of usefulness of 
tlie test. It was, tlierefore, witli the aim of evaluating this procedure 
that a number of determinations were made on patients presenting 
a variety of conditions. 

The method as used by the Germans necessitates the use of cali- 
brated tubes of special dimensions, which are extremely difficult to 
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secure in America, and consequently but few determinations liave 
been made in this country. Faliraeus,* who originated the method, 
emploj^s a glass tube 17 cm. in length with internal diameter of 9 
mm. and graduated at 0.1-cm. intervals. Two cubic centimeters 
of 2 per cent sodium citrate solution are placed in. the tube and 
blood from a vein is introduced up to the 10-cc mark. The tube 
is inverted to mix the blood with the citrate and allowed to stand. 
The height of the clear plasma laj’^er above the column of red cells 
is read at definite intervals of time. Another method in conunon 
use abroad is used by Linzenmeier.^ It consists in using special 
tubes necessitating the use of only 1 cc of blood. The time is noted 
at which tlie level of red cells readies definite marks, noted as mil- 
limeter height of the plasma column. Westergren^ has originated 
another micro metliod, using special syringes, pipettes and stand. 

Because the German apparatus is practically unavailable and 
seems unnecessarily cumbersome, ive have used a simple method 
which requires only ordinaiy apparatus. We have found tliat the 
sedimentation rate can be quite accurately and satisfactorily deter- 
mined with the commonlj'^ used 15 ce centrifuge tube graduated 
at 0.1 cc intervals. Slight inaccuracies, sueh as difference in diame- 
ters of tubes are negligible sources of error as it will be seen later 
that it is not justifiable to place any significance upon small varia- 
tions from tlie normal. 

In introducing a new method and therefore a new scale of readings 
for normal and patliological cases, we do not feel that we are intro- 
ducing unnecessary confusion, as no other metliod has yet become 
established in America, and even abroad the readings bj'' different 
methods are not comparable on account of the fact tliat some 
investigators denote the amount of sedimentation at varying inter- 
vals of time, while others express the rate as numbers of hours 
and minutes required for the cells to reach various marks. Even 
when the former method is employed, since different investigators 
use tubes of different diameters and read the column of plasma 
as centimeters in height instead of tlie volume in cubic centi- 
meters, comparable 'results are not obtained, and consequently 
readings considered as a standard of normal by one method are 
not applicable to interpretations of rates determined by other 
methods. The method we have used, in which the reading is 
expressed as cubic centimeters of red cells in definite intervals of 
time requires less effort than one in which repeated examinations 
of the tube are necessary to determine tlie time at which the cells 
reach given points, and the unit being a standard one of volume does 
not necessitate the use of a tube of special caliber. 

Procedure. Two cubic centimeters of 3 per cent sodium citrate 
solution are placed in a 15-cc centrifuge tube graduated at 0.1 cc 
intervals. Blood from the patient’s vein is allowed to run in up to 
the 10 cc mark. The tube is inverted in order to mix completely 
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the blood and citrate, and the mixture is allowed to stand. The 
time is noted. Readings of the height of the red cells are made at 
the end of one hour. If the height of the plasma is found to be 
slightly above or below the 10-cc mark, the readings for the red 
cells are corrected accordingly. It is to be noted that readings in 
this metliod are for cubic centimeters of red cells, as in the centri- 
fuge tubes the readings progress upward, while the special German 
tubes are calibrated downward and readings are made of the plasma 
column. 

Results. The difference in sedimentation rates of different bloods 
is often quite spectacular, and from numerous determinations it is 
evident that an increased rate has definite pathological significance. 
The reading at the end of twenty-four hours appears to have but 
little value, except to indicate cell volume, this reading being 
directly proportional to the volume per cent of cells in the blood. 
The reading at the end of one hour is the most important one and 
the one We have taken as a standard. Probably a half hour reading 
in addition Would be a good procedure, as within the first hour the 
difference between normal and pathological blood is most striking, 
and in cases with very rapid rates almost the maximum amount 
of sedimentation occurs in tliis short interval, while in normal 
blood tlie sedimentation has often scarcely begun. 

Observations have been made in 125 individuals, and from these 
it has been possible to form an estimate of the value of the procedure, 
and to obtain a fair idea of the normal range and the readings in 
various pathological conditions. In Tables I, II, III and IV, 
cases have been grouped according to the rate of sedimentation. 
It will be seen tliat in Table I, comprising cases with the fastest 
rates, every case showing a I'ate faster than 4.5 cc was associated 
with pregnancy, malignant tumor, tuberculosis, or inflammatory 
exudate. The zone from 4.5 to 5.5 cc as charted in Table II and 
indicated in chart by a shaded zone, includes chiefly pathological 
cases but also a few doubtful cases. In tliis zone 21 out of 28 
cases fell under tlie category of cancer, pregnancy or inflammation, 
only 7 showing no definite evidence of these conditions though they 
were far from normal individuals, so that there is a high degree 
of probability that a person having a rate under 5.5 and above 
4.5 cc has one of the above conditions present. Table III and W 
give ^e types of conditions associated with the slower rates, only 
occasional cases of inflammation, tumor, or pregnancy falling within 
these zones. Many healthy individuals have a very slow rate. 
This apparently has no significance, only tlie increased rate being 
of importance. 

The chart represents graphically the upper and lower limits of 
sedimentation rates in different conditions grouped under five heads, 
die range being ; (1) from 3 to 6 cc in tuberculosis; (2) from 3 to 6 cc 
in acute inflammatory processes other than tuberculosis; (3) from 
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2 to 7 cc in malignant tumors; (4) from 3 to 8 cc in pregnancy; 
(5) from 4.5 to 9.8 cc in all other conditions. Although the range 
in each condition is wide, the average rates of 4.2 cc in cancer, 
4.3 cc in acute inflammatory processes, and 4.4 cc in tuberculosis 
are far below the average of 7.1 cc in the fifth group which includes 
largely healthy people. 

TABLE I. — CASES SHOWING SEDIMENTATION RATE OF 2 TO 4.5 CC 

IN FIRST HOUR. 


Case 

No. 

Sex. 

Age. 

Chief clinical and pathological findings. 

. 

No. cc red 
colls sedi- 
menting in 
first hour. 

18 

M. 

45 

1 

1 Clironic pulmonary tuberculosis for eight years 

4.34 

19 

M. 

61 

Autopsy; Pulmonary tuberculosis with cavitation; 
pleural effusion 

4.15 

21 

F. 

84 

Autopsy: Epithelioma of face; chronic pulmonary 
tuberculosis 

3.88 

33 

F. 

22 

Pregnant, at term 

3.90 

35 

F. 

73 

Autopsy: Extensive epithelioma of ear; pulmonary 
tuberculosis with cavitation 

4.00 

37 

M. 

84 

Autopsy; C.arcinoma of ampulla of Vater, m.any 
‘ metastases in liver 

3.40 

41 

F. 

60 

Autopsy: Advanced carcinoma of uterus, formation 
of rectovaginal fistula 

3.20 

42 

F. 

60 

Pelvic tumor, probably carcinoma 

3.40 

47 


43 

Autopsy; Epidermoid carcinoma of buccal cavity; 
no metastases 

3.40 

CO 

F. 

47 

Autopsy: Carcinoma of cervix, extension to bladder 
and rectum 

3.60 

64 

M. 

65 

Epithelioma of ear 

4.00 

65 

M. 

58 

Carcinoma of pancreas; cachexia 

2.10 

71 

F. 

65 

Carcinoma of breast; axillary lymph nodes involved 

4.40 

84 

F. 

7 

Acute tonsillitis; gonococcic vaginitis 

4.40 

89 

M. 

80 

Bronchopneumonia 

4.40 

93 

M. 

68 

Autopsy: Pulmonary tuberculosis, lobar pneumonia 
with lung abscess; before death; white blood cells, 
50,000; polymorphonuclears, 95 per cent 

3.00 

94 

M. 

6 

Acute cervical lymphadenitis; white blood cells, 18,000 

3.80 

96 

M. 

63 

Carbuncle of neck; extensive cellulitis 

4.10 

100 

F. 

48 

Carcinoma of stomach resected; autopsy: Metastases 
in lymph nodes, acute miliary tuberculosis of lungs, 
abscess of leg with cellulitis (hemolytic streptococ- 
cus) , 

3.00 

101 

F. 

70 

Syphilis: aortic aneurysm 

4.20 

103 

F. 

33 

Carcinoma of uterus; extension to bladder; distant 
metastases 

4.20 

108 

M. 

57 

Advanced pulmonary tuberculosis 

4.10 

no 

M. 

27 

Pyonephrosis; very septic 

4.40 

121 

M. 

37 

Postoperative infection of skin graft; very septic 

4.30 

123 

M, 

53 

Advanced pulmonary tuberculosis 

3.40 

125 

M. 

65 

Sarcoma of jaw, sloughing 

3.00 


The clinical diagnoses of these patients have in many cases been 
corroborated by autopsy, and the postmortem findings gave proof 
that the increased rate parallels the severity of the process. These 
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IN FIRST HOUR. 


Case. 

No. 

Sex. 

Age. 

Chief clinical and pathological findings. 

No. CO red 
cells sedi- 
menting in 
first hour. 

10 

F. 

22 

Pregnant eight months 

5.42 

13 

F. 

67 

Ulcerating epidermoid carcinoma of umbilical region 

5.49 

14 

F. 

56 

Carcinoma of uterus; metastases in femur and pelvic 
bones 

5.04 

17 

M. 

50 

Epidermoid carcinoma involving scrotum and mons 
pubis 

5.30 

22 

M. 

53 

Syphilis; early pulmonary tuberculosis 

4.64 

23 

M. 

54 

Alcoholism 

5.24 

27 

M. 

62 

Cataract 

5.30 

39 

F. 

51 

Carcinoma of breast,' metastases in lungs 

5.40 

43 

M. 

29 

Chronic pulmonary tuberculosis 

5.00 

44 

M. 

51 

Multiple sinuses of perineum, probably tuberculous 

4.50 

46 

F. 

40 

Pregnant three months; syphilis; gonorrhea 

5.10 

61 

M. 

72 

Autopsy; Acute colitis 

4.70 

66 

M. 

26 

G. c. urethritis 

5.10 

67 

M. 

84 

Arteriosclerosis: inguinal hernia 

5.20 

72 

M. 

34 

Chronic arthritis 

5.00 

83 

F. 

80 

Autopsy; Confluent bronchopneumonia 

4.90 

87 

M. 

, , 

Alcoholism 

4.90 

90 

M. 

36 

Advanced pulmonary tuberculosis 

4.70 

91 

M. 

41 

Syphilis; secondaries 

4.50 

95 

M. 

52 

Perinephritic abscess of many months’ duration 

5.10 

102 

F. 

71 

Autopsy; Scirrhus carcinoma of breast; axillary 
lymph nodes involved 

5.10 

106 

F. 

28 

Pregnant eight months 

4.70 

107 

M. 

36 

Chronic pulmonary tuberculosis 

4.60 

109 

M. 

79 

Cerebral hemorrhage terminating in death 

4.60 

111 

F. 

69 

Syphilis: catarrhal jaundice 

4.90 

119 

M. 

65 

Pulmonary tubercidosis; pleural effusion 

4.50 

120 

F. 

23 

Pregnant eight months 

4.80 

124 

M. 

54 

Acute miliary tuberculosis 

4.50 


RANGE OF SEDIMENTATION RATES. 
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results are consistent with the findings of many foreign investiga- 
tors. Apparently increase in blood fibrinogen associated with tissue 
destruction is the most important factor determining the increased 
sinking rate of the red cells, according to the work of Fahraeus/ 
Levinson,"* and others. In our cases certainly the rate has been 

TABLE III. — CASES SHOWING SEDIJfENTATION RATES OF 5.5 TO S CC 

IN FIRST HOUR. 


Case. 

No. 

Sox. 

Age. 

Chief clinical and pathological findings. 

' 

! 

No. CC red 
cells sedi- 
menting in 
first hour. 

1 

M. 

68 

Arteriosclerosis; varicose veins 

6.75 

2 

F. 

GG 

1 Arteriosclerosis ; old hemiplegia 

5.70 

3 

P. 

76 

Hypertension 

6.10 

4 

M. 


' Hypertension 

6.53 

5 

M. 

63 

Hypertension; varicose veins 

6.16 

6 

M. 

71 

Glaucoma; mitral regurgitation 

7.44 

11 

P. 

28 

Pregnant four months 

6.44 

12 

P. 

29 

Pregnant five months 

7.52 

16 

M. 

74 

Obstruction of sigmoid; carcinoma 

7.50 

20 

M. 

73 

Undetermined larjmgeal condition 

6.95 

25 

M. 

58 

Carbuncle of neck; licaled tuberculosis 

5.72 

28 

M. 

61 

Arteriosclerosis 

7.90 

30 

M. 

38 

Alcoholism; varicose veins 

7.10 

30 

M. 

66 

Chronic pulmonary tuberculosis 

5.90 

38 

M. 

64 

IGphosis; tuberculosis of hip and elbow, healed 

6.90 

40 

M, 

66 

Autopsy: Chronic myocarditis 

6.50 

45 

P. 

25 

Early pregnancy 

6.00 

48 

F. 

23 

Pregnant six months 

6.10 

49 

F. 

23 

Healthy 

7.80 

51 

M. 

G5 

Arteriosclerosis; chronic arthritis 

7.10 

52 

M. 

59 

Varicose veins; chronic bronchitis 

7.90 

53 

M. 

60 

Varicose veins 

6.10 

54 

M. 

57 

Scoliosis 

7.80 

55 

M. 

71 

Hypertrophic artluritis 

.7.70 

58 

F. 

71 

Clironic nephritis 

7.40 

68 

M. 

16 

Clu-onic endocarditis; rheumatic 

6.90 

69 

M. 

47 

Paralysis agitans 

6.20 

70 

M. 

81 

Arteriosclerosis s 

5.90 

77 

M. 

65 

Arteriosclerosis 

7.90 

79 

M. 

76 

Ununited fracture 

6.30 

81 

F. 

55 

Chronic nephritis 

6.10 

82 

M. 

26 

Syphilis 

6.60 

85 

M. 

55 

Auricular fibrillation 

7.10 

92 

M. 

52 

Syphilis; old hemiplegia 

7.60 

97 

M. 

63 

Healed tuberculosis; hernia 

7.40 

98 

M. 

45 

Diabetes 

7.60 

104 

P. 

69 

Chronic arthritis 

7.00 

105 

F. 

69 

Paget’s disease of breast 

6.70 

112 

F. 

59 

Diabetes; old hemiplegia 

7.50 

113 

F. 

83 

Chronic arthritis; diabetes 

6.60 

114 

M. 


Diabetes 

6.30 

115 

M. 

80 

Diabetes; old hemiplegia 

6.60 

116 

M. 

41 

Amyotrophic lateral sclerosis 

7.60 

117 

P. 

29 

Pregnant six months 

6.20 

122 

M. 

61 

Carcinoma of cardia; metastases in liver and lungs 
(autopsy) 

' 

5.60 
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nearly proportional to the amount of tissue destruction resulting 
from tumor or inflammatory exudate, cases of scirrhus carcinoma 
of the breast giving relatively slow rates, while highly invasive or 
ulcerating tumors though small in size have given high rates, and 
low-grade widespread" inflammatory processes giving much slower 
rates tlian a smaller but more destructive inflammatory lesion. 
Likewise our determinations of plasma flbrinogen in these cases 
have in general shown high values of fibrinogen coincident with 
increased rate of sedimentation. Patients having marked decrease 
in number of red cells tend to have more rapid rates, but this 
factor of cell volume was found to be less important than might be 
supposed. 


TABLE IV,— CASES SHOWING SEDIMENTATION RATES OF 8,0 TO 9,8 CC 

IN FIRST HOUR, 


Case 

No. 

Sex. 

Age. 

Chief clinical and pathological findings. 

No. CO red 
cells sedi- 
menting in 
first hour. 

7 

F. 

31 

Healthy 

8.00 

8 

M, 

29 

Healthy 

9.80 

9 

F. 

26 

Healthy 

8.48 

15 

F. 

68 

Fibroid of uterus; old hemiplegia 

8.00 

24 

M, 

24 

Fistula in and 

9.00 

26 

M. 

56 

Alcoholism 

9.51 

29 

M. 

, . 

Healthy 

8.70 

31 

M, 

63 

Paralysis agitans 

9.00 

32 

M. 

22 

Syphilis; primary lesion 

8.00 

34 

F. 

22 

Postpartvim one month 

8.20 

50 

F. 

35 

Healthy 

8.70 ' 

56 

M. 

49 

Healthy 

8.70 

57 1 

M. 

33 

Healthy j 

9.10 - 

59 

M. 

35 

Healthy 

9.10 

62 

M. 

82 

Hernia ^ 

8.00 

63 

M. 

51 

Varicose veins 

8.00 

73 

M. 

30 

Chronic urethritis 

8.70 

74 

iM. 

22 

Gonorrheal urethritis 

8.90 

75 

M. 

49 

Transverse myelitis 

8.10 

76 

M. 

71 

C. N. S. lues 

8.00 

78 

M. 

46 

Tabes 

8.30 

80 

F, 

28 

Healthii- 

8:50 

86 

M. 

58 

Hernia 

9.10 

88 

M. 

60 

Spastic paraplegia 

8.70 

99 

M. 

30 

Renal calculus 

8.10 

118 

M. 

27 

Hernia | 

8.10 


Discussion, The fact tliat there is no sharp demarkation in sedi- 
mentation rate between normal'and pathological cases indicates the 
limitations of usefulness of this test. Apparently the dift’erence 
in rate between different people, irrespective of pathological condi- 
tions,_ is great, and numerous factors enter into the phenomenon 
even in healtli, such as the physical and chemical conditions of the 
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blood, volume relations of cells and plasma, and ph.ysiological varia- 
tions in the individual. For any one person, repeated determina- 
tions over a long period of time indicate that the rate is nearly 
a constant quantity, altered only slightly under physiological condi- 
tions, being slightly accelerated during menstruation, and tending 
to be slightly more rapid in women than in men, and less rapid in 
children than in adults. 

This test is in no sense a speeific one for tuberculosis, tumor, 
’ or any other condition, and it is not justifiable to lay stress upon 
small variations. However, it seems to be of definite value in diag- 
nosis and prognosis, if it is used, like a blood count and other 
laboratory tests as an aid, to be used in conjunction witli other 
procedures. It would seem to be of particular usefulness to apply 
the test to the same individual at different times during the course 
of an infection or the progress of a tumor, since, the rate in a normal 
person being almost a constant value, when in tlie course of a disease 
the rate becomes more rapid, it is definitely due to an increase in 
the pathological condition. 

Summary. A simple method is described for determining tlie 
sedimentation rate of erythrocytes. 

There is an increased rate associated with pregnancy, malignant 
tumors, tuberculosis, and acute inflammatory conditions. 

In pathological conditions where there is an increased rate of 
sedimentation, the rate bears a relation to the amount of tissue 
destruction. 

The test is advocated as an aid in diagnosis and prognosis when 
used in conjunction witli other procedures. 
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BLOOD-SUGAR RETENTION IN CARCINOMA.* 

By Thomas C. Kelly, A.M., M.D., 

ASSOCIATE IN SIEDICINE, UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA. 

Nearly forty years ago, Freund,^ in examining the blood of 
patients suffering from carcinoma, pointed out tliat, in neaily all 

* Read at the Forty-first Annual Meeting of the American Climatological and 
Clinical Association, Atlantic City, N. J.,’ May 1, 1924. 
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such cases, there was present a hyperglycemia, and concluded that 
such a finding in the blood was more or less evidence of that disease. 

Five years later, Trinlder/ in analyzing the blood sugar in 109 
cases, comprising various diseases, concluded ''that the blood of 
cancer patients shows in general a relatively large percentage of 
reducing substances, particularly glucose, and that the carcinoma- 
tous diseases of the inner organs, show a larger quantitative increase 
in blood-sugar concentration, than do cancers of the skin and 
mucosa.” 

MatraF however, reporting about the same time as Freund, main- 
tained that such a hyperglycemia was not so much characteristic 
of cancer, as it was of the secondary anemia which accompanied 
the disease. 

With tire advent in recent years of more refined methods of labora- 
tory investigation, the blood properly became a fertile field for the 
qualitative and quantitative estimation of various products of 
metabolism, both as an aid to diagnosis, and also as a means of 
prognosticating the future in known diseases. It was but natural 
therefore, that attempts were made to determine the behavior of the 
concentration of the sugar in the blood after the administration 
of a definite amount of glucose, not only in health, but also in those 
diseases supposedly associated with an initial hyperglycemia. 

Jacobson,^ among the first to recognize the importance of such 
investigations, observed, in 14 normal persons, that, after the oral 
administration of 100 gm. of glucose, an increase in blood sugar 
occurred within five minutes, reached its height in thirty minutes, 
and then declined to its normal level, usually in two hours, 

Hopkins,^ Hamman and Hirschmann® with approximately the 
same technic, found practically similar results in health, and also 
observed that there was a more or less distinctive curve of hyper- 
glycemia in certain diseases, such as diabetes, carcinoma, nephritis, 
various endocrine disturbances and certain infectious diseases. 

Since then numerous other investigators have reported their 
findings with the use of what has since been known as the sugar- 
tolerance test. McCaskey,'^ in an analysis 'of 31 cases of hyper- 
thyroidism, found that the blood-sugar content was increased within 
two hours from 50 to 200 per cent, Edwards,® after an analysis of 
29 cases of carcinoma, concluded that the test seemed to have 
greater value in eliminating cancer, than in proving its existence. 
Rohdenburg, Bernhard and Exelibiel,® who in the more recent of 
tlieir two communications, made an elaborate study of sugar 
mobilization bases on 228 cases of numerous diseases, and concluded 
(a modification of their earlier view) "that there is no fixed type of 
reaction even in metabolic disturbances, absolutely similar curves 
being fomid in conditions as widely different as diabetes, tubercu- 
losis, epithelioma and pregnancy.” Langston,^® in an analysis of 
154 patients, of whom 53 had carcinoma, in his list of conclusions, 
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says tliat “carbohydrate metabolism is disturbed by carcinomatous 
growth, apparently in the same way as in certain endocrine disturb- 
ances, and tliat there is no sugar-tolerance curve definitely charac- 
teristic of carcinoma; but most cases of carcinoma give a certain 
type of curve which is found in com})arati^^ely few other conditions, 
including tuberculosis, diabetes mellitus and hyperthyroidism.” 
Spence^ and Cammidge'* also remarked on the hyperglj’^ceraia 
present in carcinoma, the former ascribing it to the hyperglycemia 
of old age, and the latter explaining it on the grounds of a faulty 
functioning of the endocrine-glands. 

Somewhat different results were reached by Friedenwald and 
Grove,*® who, in their more recent article, conclude: “From our 
further study of the blood-sugar tolerance test in malignant as well 
as in benign diseases of the gastrointestinal tract, we are more 
fulby convinced that the test may be utilized to great advantage as 
a means of differentiating between these affections, and that while 
it cannot in any way be considered specific for carcinoma, when 
taken into consideration with the other clinical evidence, it may 
serve as a valuable aid in diagnosis in obscui-e cases of carcinoma of 
the gastrointestinal tract.” 

For tlie past few years at the suggestion of Dr. Sailer, we have 
been doing the blood-sugar tolerance test on what cases seemed 
desirable, on our service at the Philadelphia General Hospital. 
The number of such reports not being sufficiently numerous to 
admit of any definite conclusions, I have recently investigated a 
series of 48 cases at the same institution, with the hope that we might 
arrive at rhore definite information as to the value of the test as a 
routine procedure in the aid to diagnosis of diseases of the gastro- 
intestinal tract, as well as in suspected malignancy elsewhere in the 
body. Besides the cases recently examined, I have included in 
this report, 14 cases tested by Dr. Campion while on our service a 
few years ago, and G case reports from Dr. Sailer’s service at the 
Presbyterian Hospital, to both of Avhom I Avish to acknoAvledge my 
indebtedness for permission to use tlieir results. 

As such a test to be useful in general hospital practice, must be 
simple, I haA^e folloAved the plan recommended by Rohdenburg and 
others, of giving in the morning, after a tAveh^e-hour fast, 100 gm. 
of glucose dissoh'^ed in 300 cc of coffee, Avitliout additional sugar or 
cream. The blood Avas AvithdraAAm from the Amin just before the 
ingestion of glucose, again in forty-fiAm minutes and a third speei- 
men in two hours; the several specimens being immediately sent 
to the laboratory and examined under the direction of Dr. Karr, by 
his assistant, Miss O’Neill, to whom I am also indebted for their 
kindness in alloAA^ing me so suddenly to increase their already arduous 
duties. In the examination, the Folin-Wu method of determination' 
of blood sugar Avas used. 

We followed the technic of the simple administration of 100 gm. 
of glucose, instead of the possibly more refined use of a certain 
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amount of sugar per kilo of body weight, as advocated by Janney 
and Isaacson, as the latter method seemed to me to offer no addi- 
tional advantages. The test, being a functional one, shows more 
sources of error, to my mind, in not hoW'much is given, but how 
much is absorbed in a given time, and there would be no more 
certainty of a small, thin person absorbing, say 1.75 gm. per kilo 
of body weight, than there would be if the fixed amount of 100 
gm. were administered. This failure to control with exactitude the 
absorption of any substance given by mouth, may explain the great 
variation in its concentration in the blood, and is a serious draw- 
back to the dependability of the test. 


fjc a da d 5 S .3 

g E s £ s a a a 'a 



A, represents the average curve of 28 cases of carcinoma of the gastrointestinal 
tract. B, represents the average curve of 37 cases of carcinoma elsewhere in the 
body. C, represents the average curve of 14 cases of various other diseases. 

In the whole series of 79 cases upon which this report is based, 
there were 28 cases of carcinoma of the gastrointestinal tract, of 
whom 11 were proven either by autopsy or at the time of operation, 
and the remaining 17 suggestively so by the positive roentgen-ray 
and clinical findings. There were 37 cases of carcinoma involving 
portions of^ the body other than the gastrointestinal tract, which 
included 17 affecting the face, moutli and tongue, 4 the breasts, 
and 9 the male and female generative organs. The remaining 14 
cases ^yere done as opportunity offered, and comprised a few of 
arthritis and arteriosclerosis, and 6 of tuberculosis, one of which 
involved the intestines. 

Reviewing the cases of carcinoma of tlie gastrointestinal tract 
alone, of which, as I have mentioned, tliere were 28, one is imme- 
diately surprised with the low fasting estimation of blood sugar— 
the average being 98 mg. per 100 cc of blood, and with only 6 cases, 
showing a reading of over 110 mg. per 100 cc. Parentheticallv this 
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was true also of a large series of cases of carcinoma of the stomach 
occurring over a period of several years having only a single esti- 
mation of tlie blood sugar recorded— at least 75 per cent of whom 
were well within the normal limits. The average curve of the 28 
cases referred to, showed a reading of 98 mg, fasting, 196 mg. in 
forty-five minutes and 179 mg. per 100 cc of blood at the end of 
one hundred and twenty minutes, a curve whicli taken as a whole 
is quite suggestive and in keeping with tlie findings of Friedenwald 
and Grove. The individual cases however showed considerable 
variation, so marked that one wonders at tlie possible solution. 
It was apparent early in our investigations, that a fact which I 
always believed might have some possible influence on the degree 
of hyperglycemia, namely, the degree of cachexia, played very 
little part, as the case with the greatest response to the test was one 
in which the patient had a large mass in the epigastrium with attach- 
ment to tlie left lobe of tlie liver, in whom there was only moderate 
cachexia, and a man who was extremely emaciated, witli a hemo- 
globin of 37 per cent, had a response of 93 mg., 150 mg,, and 125 
mg. per 100 cc, at tlie three different periods of the curve. So too, 
the amount of involvement of the carcinomatous process seemed 
to have little influence, as one of the cases with little involvement 
of the stomach had a marked hyperglycemia, and anotlier examined 
about tlie same time, with marked involvement of the liver, gall- 
bladder, esophagus and stomach, showed a response well within the 
supposed normal limits. The degree of involvement of tlie kidney 
at the time of the test was not sufficiently investigated to draw 
any definite conclusions, as measured in terms of the examination 
of the urine, it was apparently of no significance, those with a 
marked sustained hjqierglycemia, for tlie most part showing no 
signs of nephritis. The average age for all tlie cases of carcinoma 
was fifty-nine years; of the ones involving the gastrointestinal 
tract there were 21 males and 4 females and 23 whites and 2 blacks; 
tlie other cases of carcinoma were almost equally distributed between 
the sexes, with the same high preponderance of the white over the 
colored race. 

In considering the cases of carcinoma involving other portions of 
the body than the gastrointestinal tract, we are again amazed at 
the great variation in the response to the test. In tliis series tliere 
were 37 cases, with an average curve of 95 mg., 164 mg, and 146 mg. 
per 100 cc at the tliree periods of examination, a curve lower in all 
its components than that found in cases of involvement of the 
gastrointestinal tract, but showing in a lower degree the same 
general tendencies. Here, also one could not gauge the degree^ 
of hyperglycemia, either by tlie extent of tlie disease, by its situa- 
tion or by the condition of the patient. There were 4 cases of car- 
cinoma of the cervix, 2 of whom had a history of bleeding apparently 
relieved by radiation, but in only one was there a suggestive curve 
of hyperglycemia. 
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Of the remaining 14 cases of diseases other than carcinoma, the 
average curve was 84 mg., 154 mg., and 125 mg. per 100 cc of blood, 
showing a still lower reading than the average of the two previous 
series of the carcinomas, but hei‘e also was there the same general 
tendency to a return to the normal level within the 120-minute 
period. In this series there was 1 case of arthritis deformans, which 
showed a response to the glucose administration of 80 mg., 240 mg., 
220 mg and 160 mg. per 100 cc of blood, a curve supposedly typical 
of carcinoma, and also one of a chronic ulcerative process of the 
leg, whicli gave a marked increase of the concentration at the end 
of forty-five minutes, and a still higher reading at the end of two 
hours. In this group there were 6 cases of tuberculosis, 1 with 
involvement of ^e intestines and the remaining 5 affecting to a 
marked degree the lungs. The average curve for the entire number 
was 87 mg., 131 mg., and 117 mg. per 100 cc of blood— figures 
which, if allowing of any conclusion, would indicate very little 
sugar retention. 

Of the whole number of 65 cases of carcinoma, in spite of the 
high concentration of sugar in tlie blood, glycosuria was present 
in only 4 cases, in all of whom there was a concentration of sugar 
in the blood of 200 mg. or over, per 100 cc, at the end of the 
45-minute period. 

Rearranging our cases and dividing them into the tliree groups 
or types followed by Rohdenburg, Friedenwald and their co-workers, 
we again find some variation from their published results. In this 
classification, in Type I, the blood sugar at the end of the 45- 
minute interval, rises above the zero-hour figure, and at the end of 
the 120-minute interval is as high or higher tlian at the 45-minute 
interval. In Type II, the rise in the 45-minute interval occurs as in 
Type I, but at tlie 120-minute interval the curve falls almost or 
completely to the original figure. In Type III, tlie initial sugar 
concentration is higher than or the same as that at 45-minutes, 
and tlie 120-minute interval shows a return to the original figure 
more or less completely, sometimes going even higher. Classifying 
our cases according to these three types, we find: 

Type I. Type II. Type III. 

Carcinoma of gastro-intestinal tract; 


28 cases 13 (46.4%) 11 (39.3%) 4 (14.3%) 

Carcinoma elsewhere: 

37 cases 16 (43.2%) 21 (56.8%) 

Other diseases : 

14 cases '4 (28.6%) 9 (64.3%) 1 ( 7.1%) 


The cause of tlie delayed tolerance curve or altered metabolism 
in cancer is still somewhat obscure. Besides the various suggestions 
offered in the beginning of this paper, two possibilities have beeen 
made by Dr. Charles E. Simon. One is that it is caused by the 
increased demand of tlie growing tumor for carbohydrates, and the 
second, that a hormone is liberated by the carcinoma, thus impair- 
ing the power of tlie tissues to oxidize sugar. A third possibility is 
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that suggested by Langston, “that a specific hormone is liberated 
by the carcinoma cells, which acts to accelerate the process of 
glycogenolysis, or retard the process of glycogenolysis, or both, 
either directly, or by acting upon one or more of the endocrine organs 
or the vegetative nervous system.” 

Summary. In view of the great variation in the individual 
records of our cases, I am still unable to arrive at any satisfactory 
conclusion as to the value of the sugar-tolerance test as a routine 
help in the clinical diagnosis of carcinoma. Our, technic was as 
nearly perfect as it could be under the circumstances; the blood 
was withdrawn by one worker. Dr. Suravitz, who was not only 
very skilful in his manipulations, but extremeb’’ insistent that the 
specimens be examined promptly. From our observations, neither 
the site of the disease, tlie e.xtent of the process, or the general 
condition of tlie patient, seemed to show any constant index as to 
the degree or duration of the concentration of sugar in the blood. 
It may be that the condition of health of the kidney may have some 
marked influence on the test, not only in carcinoma but in otlier 
diseased conditions; but in our series of cases, measured by the 
examination of the urine and not by the chemical analysis of the 
blood, the role of the kidney seemed to be unimportant. 

Therefore, while patients suffering from carcinoma show an 
average higher degree of blood-sugar concentration than is usually 
the case, the great variation in the individual records, as well as 
the fact that equally high, if not higher responses to the oral admin- 
istration of sugar, may occur in so many other conditions (focal 
infections, arthritis, diabetes, endocrine disturbances), leads me to 
conclude, that the blood-sugar tolerance test as a clinical aid in the 
diagnosis of cancer is of suggestive value alone, and that only when 
taken in conjunction with other and more positive clinical and 
laboratory data, 

individual case records. 

Mg. per 100 co of blood. 

— ■ - ■ ■ ■ * - ~ « 

Fasting. 45 minutes. 120 minutes. 


Carcinoma of: 


Stomach 

. . 90 

186 

143 

Stomach and esophagus 

. 112 

149 

180 

Stomach 

. . -90 

240 

200 

Rectum with metastasis to liver . 

. . 95 

135 

135 

Stomach and liver 

95 

190 

140 

Rectum 

, . no 

180 

140 

Rectum 

. . 90 

100 

100 

Stomach and liver 

. . G5 

200 

150 

Stomach 

. . 128 

385 

290 

Stomach 

. . 93 

150 

125 

Stomach 

. . 105 

445 

445 

Stomach and esophagus .... 

. . 121 

200 

250 

Stomach (general abdominal) 

. . Ill 

250 

210 

Stomach 

. . 64 

186 

187 

Stomach 

. . 105 

ICO 

125 

Stomach . . . ■ 

. - . 130 

210 

169 

Stomach 

. . 75 . 

340 

300 

Stomach 

. . 120 

250 

ICO 
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neck 

jaw 


to 


lungs 


Carcinoma of: 

Stomacli 
Stomach 
Stomach 
Stomach 
Stomach 
Stomach 
Stomach 
Stomach 
Stomach 
Rectum . 

Jaw . 

Lower lip 
Cheek 

Tongue and cheek 
Nose and both cheeks 
Nose, with pernicious anemia 
Face and forehead . 

Lip metastasis to neck 
Tongue and floor of mouth 
Floor of mouth — metastasis to 
Lip — infiltration of neck and 
Lip — metastasis to neck 
Neck (parotid) — metastasis 
Left ear and neck 
Ear and scalp 
Scalp 
Pharynx 
Orbit 
Breast . 

Breast 
Breast . 

Breast 
Breast 
Cervix 
Cervix 
Cervix 
Cervix 
Uterus . 

Bladder and 
Penis 
Testicle . 

Prostate . 

Leg (pathological report) 

Sarcoma of: 

Tibia .... 

Ankle (angiosarcoma) 
Lymphosarcoma . 

Fibrosarcoma of thigh 
Frolich’s syndrome 
Chronic inflammatory ulcer of leg 
Tuberculosis of intestines 
Pulmonary tuberculosis and enteritis 
Pulmonarj’' tuberculosis and laryngitis 
Pulmonarj’' tuberculosis . 

Pulmonary tuberculosis . 

Pulmonary tuberculosis . 

Chronic ethmoiditis . 

Arteriosclerosis 
Arthritis deformans 
Arteriosclerosis 
Arthritis and arteriosclerosis 
Senility 


prostate 


Mg. per 100 cc of blood. 
Fasting. 45 minutes. 120 minutes. 


105 

95 

75 

75 

75 

110 

65 

150 

90 

95 

90 

98 

80 

100 

75 

98 

115 

80 

85 
110 

86 
105 

85 

110 

85 

90 

94 
100 

80 

138 

93 

95 
90 

100 

87 

120 

90 

145 

75 

95 

80 

110 

95 

85 

100 

93 

93 

92 

100 

100 

85 

90 

65 

90 

85 

02 

SO 

80 

75 

80 

85 


110 

120 

120 

200 

150 

116 

220 

210 

120 

170 

150 

136 

180 

240 

200 

150 

190 

150 

120 

178 

145 

160 

220 

180 

150 

196 

194 

125 

120 

265 

135 

134 
150 
145 
140 
260 
120 
200 

135 
110 

95 

140 

220 

150 

150 

180 

100 

180 

180 

140 

110 

115 

120 

135 

105 

140 

140 

240 

120 

178 

GO 


165 

185 

125 

165 
100 
180 
260 
130 

90 

166 
120 
140 
140 
252 
254 
140 
100 
160 

80 

156 

118 

145 

200 

150 

125 

150 

160 

125 

90 

170 

130 

130 

155 

120 

130 

220 

105 

150 

140 

125 

120 

148 

200 

100 

180 

190 

100 

100 

175 

140 

140 

no 

75 

no 

125 

140 

120 

220 

no 

100 

90 
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A DISCUSSION OF THE CLINICAL AND LABORATORY CLIN- 
ICAL FINDINGS IN CERTAIN CASES OF OBSTRUCTION 
IN THE UPPER GASTROINTESTINAL TRACT. =*■' 

The Role of Blood Chemistry in Dlv gnosis, Prognosis and 
Treataient of this Condition. 

By Charles S. Mc^^icar, j\'I.D., 

DH'ISION OF MEDICIN’E, MATO CLINIC, ROCHESTEn, MINNESOTA. 

The clinical importance of gross disturbances of motor function 
of the upper gastrointestinal tract is ivell established. Interruption 
of this function may be due to obstruction by malignant or inflam- 
matory infiltrations, or to exliaustion (decompensation) of the 
muscle above organic lesions which only partly occlude. It may 
follow operations such as gastroenterostomy, '\^^len stasis occurs 
postoperatively, it may be due to mechanical obstruction such as 
the kinking of one or both loops of tlie jejunum. Not infrequent^' 
stasis appears to be due to a temporary paresis of tlie muscular 
tube, and after a longer or shorter refractory period, function is 
restored. The prognostic significance of stasis has been emphasized 
by Berkman,^ who has shown that appropriate preoperative care, 
directed to cleansing lavage of the stomach, allowing a reasonable 
time for the recovery of muscle tone, and the restoration of a positive 
water balance, has led to a remarkable lowering of operative mor- 
tality. Simple measures suflice for the majority of cases. Intensive 
study has revealed a group showing more profound distm’bance, 
and the studies here reported have to do with the cliiiical and labora- 
tory investigation of the cases of severe toxemia. 

* Read before the American Gastro-enterological Association at Atlantic City, 
May 5-6, 1924. 
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An historical and critical review of the experimental work on 
high intestinal obstruction has been made by Ellis.^ Mayo Robson’® 
credits Morgagni with the first reference to tetanoid symptoms 
occurring with diseases of the stomach. Kussmaul’^ gave the first 
clinical description of gastric tetany. Until quite recently, clinical 
descriptions of severe toxemia in cases of obstruction have appeared 
under the title of “gastric tetany.” As a rule, the organic lesion 
associated has been at or just above or below the pylorus, where most 
organic lesions of the upper gastrointestinal tract occur. Mayo 
Robson describes a fatal case of stasis with tetany, in which a dilata- 
tion of the small intestine to the middle of the jejunum was found 
at necropsy. Below this point, the gut was collapsed, although no 
actual obstruction could be found, and he suggests the possibility of 
paralytic ileus as the cause of the symptoms. Rodman’^ describes a 
case in which tetany appeared on the eleventh day after a gastroen- 
terostomy had been made for duodenal ulcer ; the patient recovered. 

In 1914, Tileston and Comfort’® found a high non-protein nitrogen 
in the blood in cases of intestinal obstruction in animals. In 1915, 
Wilson’® and his associates reported high alveolar carbon dioxid 
tension in tetany following parathjToidectomy in dogs. McCann’^ 
showed that, in cases of pyloric closure, the alkaline reserve of the 
blood increased rapidly until death. In 1920, McCallum’® found, 
that pyloric occlusion in dogs resulted in a marked fall in the plasma 
chlorids. Hastings, Murray, and Murray” confirmed the findings 
of a high plasma carbon dioxid combining power, and of a striking 
fall in the plasma chlorids in dogs subjected to pyloric closure. 
These important laboratory findings, namely, high non-protein 
nitrogen, high carbon dioxid combining power of the plasma and 
low blood chlorids, have been reported by Haden and Orr®' in 
3 patients who developed acute symptoms following gastro- 
enterostomy. Murray’® reports the same findings in 5 patients 
with organic obstruction at the pylorus. He emphasizes vomiting 
as a factor in producing the distmbance in the acid base equilibrium. 
Brown, Eusterman, Hartman, and Rowntree® report 11 cases from 
the Mayo Clinic in which marked toxemia occurring witli upper 
intestinal stasis, showed characteristic changes in the laboratory 
findings. They have defined the clinical picture as characterized 
by (1) vomiting, (2) evidences of dehydration, (3) tetany-like mani- 
festations, and (4) features of shock and uremia. They stressed 
the definite evidence of renal damage in these cases and have made 
suggestions for treatment. Haden and Orr have reported 4 addi- 
tional cases of acute intestinal stasis in which the organic cause for 
the ileus was situated in the lower ileum. They found a sharp fall 
in the blood chlorids, a rise in the non-protein nitrogen, and a 
tendency to a rise in tlie carbon dioxid combining power of the 
plasma. They believe tlie fall in clilorids to be the primary change, 
and take this as an indication for using sodium chlorid as a remedy. 
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The use of sodium chlorid as a therapeutic agent had a firm basis 
in the experimental work of McCallum, who found that he could 
postpone death and prevent the evidences of tetany in dogs with 
pyloric occlusion by the intravenous use of sodium chlorid. Dixon^ 
reports from the Mayo Clinic 6 cases of toxemia of high intestinal 
stasis treated with success, or with marked improvement by the 
administration of sodium chlorid. 

Case I (A447373).— A man, aged si.xty-one years, registered at 
the Clinic November 13, 1923. He was markedly prostrated, dehj'^- 
dratcd, and emaciated. His skin was dry, cherry red in tint in tlie 
ears, cheeks and nose. There was marked oral sepsis. The facial 
muscles and fingers twitched. The systolic blood-pressure was 100, 
the diastolic 75. He was semiconscious, and incoherent; his condi- 
tion resembled t.'^Tihoid. There was gastric succussion, frequent 
left to right epigastric peristalsis, and scanty urine with inconti- 
nence of sphincters. The onset of epigastric distress had occmTed 
about three years before, and had been diagnosed duodenal ulcer 
with obstruction. Medical treatment aflorded relief. In 1921 and 
1922 the condition recurred, and distress and vomiting were severe. 
This was again relieved by intensive medical treatment. The last 
attack had occurred about five montlis before. There were no 
remissions; the condition was progressive; coffee-ground material 
was vomited occasionally. Fifty pounds in weight had been lost 
during these five months. The patient had taken no food and only 
a restricted amount .of fluid for three weeks. Gastroenterostomy 
was performed November 20, and an obstructive duodenal ulcer 
was found at the upper border of the duodenum, just below the 
pylorus. The patient’s convalescence was uneventful, and he was 
dismissed from the hospital December 5. 


TABLE I. — REVERE TOXEMIA -WITH ORGANIC OBSTRUCTION. 


Date, 

1923. 

Blood urea, 
mg. for each 
100 cc. 

Plasma 
chlorides, 
mg. for each 
100 ce. 

1 

Plasma ' 
carbon 
dioxid 
combining 
power, 
volume 
per cent. 

1 

Blood- 

pressure. 

Phcnol- 
sulphone- 
phthalein, 
per cent. 

Hemo- 

globin. 

Normal 

26 

560 to 050 

50 to 65 




Nov. 13 

303 

367 

78 

100/75 



Nov. 14 

298 

355 

89 




Nov. 15 

234 

380 

89 



80 

Nov. 16 

226 

450 

88 

100/68 


86 

Nov. 17 

162 

500 


110/70 



Nov. 19 

51 

560 

68 

130/70 


55 

Nov. 20 

Operation 


• • - . 


35 


Nov. 21 

43 

590 

58 


38 

69 

Nov. 26 

27 

525 

70 


45 

64 

Nov. 29 


555 

67 

112/68 

43 


Dec. 10 

21 

590 

62 



70 










Table I outlines the clinical appearance, course and laboratory 
findings in a severe case of toxemia. Evidence of shock, dehydra- 
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tion and symptoms suggesting uremia predominate. The higli color 
of the skin in the earlj'^ stages was probably due to blood concentra- 
tion. Dilution of the blood and subsequent readjustment is shown 
in the hemoglobin readings. The urea, chlorid and carbon dioxid 
values are characteristic. Clinical improvement coincided with a 
return toward normal values. Treatment of the underlying cause 
of the illness was surgical, but the operative risk was very appre- 
ciably lessened by special preoperative management. Table II 
illustrates the insidious onset in a postoperative case, ^ Although 
large quantities of secretion were vomited on two occasions, there 
was nothing alarming about the patient’s appearance until the onset 
of tetany. Blood examination, then revealed the severity of the 
toxemia. Study of the blood chemistry affords a more precise 
means of measuring severity than the clinical appearance. Asthenia 
and mental confusion were again suggestive of uremia. The degree 
of renal involvement is seen in the failure of phenolsulphonephthalein 
excretion in the early stages. It may be difficult in severe cases to 
estimate the phenolsulphonephthalein excretion because of tem- 
porary suppression of urine, or because of incontinence. The 
demand of the organism for salt is indicated in the diminished output 
of -sodium chlorid in the urine as compared with the intake. Cough 
and respiratory embarrassment on the third day of observation 
suggested the possible danger of edema of the lungs from forcing 
fluids. Table III shows a mild case of toxemia. The early examina- 
tion of the blood in suspected cases will result in early recognition 
and early treatment. If during treatment, blood chemistry read- 
ings cease to improve or swing baek toward extreme values, mechan- 
ical obstruction is probable, and surgical exploration is indicated. 
In Table IV are tabulated in chronologic sequence the findings in 
30 cases reeognized as toxemia due to high intestinal stasis, since 
the application of the laboratory investigations mentioned. Only 
cases in which there are extreme values for urea, chlorids, and 
carbon dioxid, are given. In all cases in which studies were made, 
at least two and usually all three readings showed abnormal values. 
It is significant that early cases were diagnosed on the clinical 
evidence of tetany. The yearly incidence of tetany in our experience, 
is about the same: 3 cases in 1920, 2 cases in 1921, 3 cases in 1922, 
and 3 cases in 1923; whereas 12 cases of toxemia were diagnosed in 
1923, and 7 cases in 1924 up to April 30. It will be seen that tetany 
may occur with relatively mild disturbance of urea and chlorid 
readings (Case 29). The incidence of tetany is apparentlj’^ closely 
related to the increased carbon dioxid combining power (alkali 
reserve) of the plasma. One apparent exception to this tendency 
occurs in Case 10, but the reading for carbon dioxid was not made 
until two days after the occurrence and treatment of tetany. In 
Case 13, the extremely high value, 161 volumes per cent for plasma 
carbon dioxid without tetany has not been explained; this is our 
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only exception to the rule that tetany is associated with a condition 
of alkalosis. Tetany should be regarded merely as a possible inci- 
dent in the course of the toxemia, and although always of serious 
prognostic significance, the absence of tetany must not be inter- 
preted as an evidence of a mild degree of toxemia. 

Tetanj'^, as the term is used here, is a state in which spontaneous 
painful spasms of the hands occur with the production of the 
‘^'accoiicheui‘’s hand,” or in which this phenomenon could be induced 
by pressure on the nerves of the upper arm with the cuff of a blood- 
pressure apparatus (Trousseau’s sign). Possibl.y routine measure- 
ment of the neuromuscular response to electric stimulation would 
reveal additional cases with increased irritability. It is difficult 
to be sure that twitching of the facial muscles is, or is not, evidence 
of tetany in cases in which uremia is threatening. Table V helps 
to visualize the possible mechanism of tetany, In infantile tetany, 
in the tetany which follows removal of the parathyroid glands, and 
in the tetanj’’ occurring in association with severe diarrhea, for 
example, in sprue, a low calcium content of the blood serum has 
been found. Tetany in these cases has been explained as an imbal- 
ance between the monovalent and divalent cations; the ratio may 
be expressed in terms of milligrams of each substance in 100 cc of 
blood serum, thus: 

Na (337.5) + K (22.5) 360 30 

= = — which is the normal ratio. 


Ca (10) + Me (2) 12 1 

Tetany is likely to occur if the ratio becomes y. 

The only variant so far noted is calcium. If calcium is reduced 
to 7 mg. for each 100 cc, tetany usually occurs, that is, 

337.5 + 22.5 360 40 


7+2 9 1 

It is conceivable that tlie same resulting ratio might be attained 
by a sufficient increase in the numerator of the fraction, tliat is, by 
■increasing the quantity of sodium or potassium, or both, in the 
blood serum. Therefore, the concentration of the sodium, potas- 
sium, calcium and magnesium in the serum of patients presenting 
the characteristic laboratory and clinical evidence of toxemia of 
high intestinal obstruction has been studied. 

Case II (A445013). — man, aged forty-five years, registered 
at the clinic October 19, 1923. A posterior gastroenterostomy for 
penetrating duodenal ulcer which was adherent to the gallbladder, 
and an appendectomy for chronic inflammation of appendix were 
performed October 24. Nine days after the operation the patient 
vomited 1000 cc of fluid, and fourteen days after operation, he 
vomited 1400 cc. On the nineteenth day he complained of cramping 
in the hands. Trousseau and Chvostek signs were positive. 
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Case III (A453287). — A woman, aged fifty-two years, registered 
at the Clinic January 21, 1924. She gave a liistory of having had 
peptie ulcer type of dyspepsia with progressive increase in severity 
of distress during “ spells,” and progressive shortening of the inter- 
vals of freedom. A clinical diagnosis of peptic ulcer was confirmed 
by the roentgen-ray findings of deformitj" of the duodenal bulh. 
The specific gravity of the urine was 1.015; there was no albumin 
alid no sugar. The phenolsulphonephthalein return was 35 per 
cent; the sj'stolic blood-pressure was 160, the diastolic 90. The test- 
meal revealed total acidity 50, free hydrochloric acid, 36; quantity 
100 cc. Posterior gastroenterostomy and appendectomy were 
performed February 16. The contracting duodenal ulcer was found 
2 cm. below the pylorus, producing definite destruction in the duo- 
denum. The appendix contained a number of large fecoliths. The 
stomach was small and it was impracticable to make the gastro- 
enterostomy as large as usual. The possibility of postoperative 
retention, until edema around the gastroenterostomy had subsided, 
was anticipated. Fluids were supplied by subcutaneous sodium 
chlorid solution; sodium chlorid was given by mouth. The patient 
was dismissed from observation March 5. 

TABLE III.— JIILD TOXEMIA AFTER OPERATION. 


Date, 

1923. 

Recovered by 
gastric lavage, 
CO. 

Blood urea, 
mg. for each 
100 cc. 

1 Plasma 

carbon 
dioxid 
combining 
power, 
volume 
per cent. 

Plasma 
chlorids 
ns sodium 
chlorid, mg. 
for each 100 cc. 

Sodium 
chlorid ns 
salol coated 
tablets, gm. 

Normal 


20 

5G to 65 

500 to 650 


Feb. 16 


Operation 




Feb. 17 

300 





Feb. 18 

550 





Feb. 19 

700 





Feb. 20 

800 





Feb. 21 

300 

90 

76 

470 


Feb. 22 

300 

87 

74 

450 

15 

Feb. 23 

50 


74 

470 

16 

Feb. 24 





15 

Feb. 25 


34 

70 

500 

15 

Feb. 26 


35 

77 

570 


Feb^28 


18 

53 

014 


Mch. 5 

Dismissed 

from hospital 





Before considering the results of this study, attention is again 
directed to Table V, which shows that tetany may occur when an 
imbalance is induced between the bicarbonate, the free alkali of 
the blood serum, and the free carbonic acid. Actually tetany has 
followed excessive feeding of sodium bicarbonate, when the numer- 
ator of the fraction is increased, that is It has also 

XI2UU3 i 

followed forced breathing which has abstracted the acid carbon 
dioxid from the blood, when the denominator of the fraction has 

been reduced, that is, There is some evidence that antagonism 
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in respect to effect on neuromuscular irritability is not confined to 
basic ions, but that the anions may also participate in the mainte- 
nance of equilibrium. It is established in physiology that, calcium 
and magnesium salts are sedative, and it is also established that the 
sedative effects of certain coal tar derivatives vary proportionately 
with the effect of the chlorid ions present (Rudolf). The occurrence 
of low plasma chlorids in cases of tetany suggested a possible mechan- 
ism for tetany (Table V). In such a grouping, equilibrium would 
be said to exist, not between acid and base, or between different 
classes of cations, but in a formula which may be expressed 
irritating cations -f- irritating anions . , 

sedative cations i- sedative anions 

chlorid content of the blood serum, imbalance might be the result 
of diminution of the denominator. This suggestion cannot be har- 
monized with the findings in Table IV which seem to show that the 
occurrence of tetany is determined by a condition of alkalosis. 
Nevertheless, chlorin may act to inhibit tetany, and there is increas- 
ing clinical evidence of a relationship between the plasma chlorid 
content and the alkali reserve. 


TABLE IV. — SURVEY IN CASES OF TOXEMIA IN HIGH INTESTINAL 
OBSTRUCTION AT THE MAYO CLINIC, MAY, 1920 TO MAY, 1924. 


Case. 

• 

Date of 
registration. 

Blood urea, 
mg. for each 
100 cc. 

Plasma chlorids, 
mg. for each 
100 CO. 

i 

Plasma carbon 

1 dioxid, volume 
per cent. 

Remarks. 

Normal 


26 

560 to 650 

56 to 65 


1 

A91674 

May 17, 1920 

120 




2 

A317395 

May 27, 1920 

No study 





3 

A333574 

Sept. 11, 1920 

124 


158 

Tetany. 

4 

A353616 

Mar. 28, 1921 



j no 


5 

A367874 

Aug. 9, 1921 

88 


105 

Tetany. 

6 

A3e9991 

.Aug. 2G, 1921 

403 

240 

98 


7 

A297046 

Sept. 25, 1921 

226 

485 

86 


8 

A108879 

Jan. 28, 1922 

31 

428 

98 


9 

A382714 

Feb. 1, 1922 

235 

353 

125 

Tetany. 

10 

A383808 

Feb. 10, 1922 

192 

320 

84 


11 

A413425 

Deo. 25, 1922 

88 

375 

163 


12 

A414392 

Jan. 10, 1923 



ins 


13 

A424454 

May 5, 1923 

126 

495 

161 


14 

A426G94 

May 24, 1923 

86 

4.50 

82 


15 

A430948 

June 26, 1923 

200 

450 

108 


IG 

A430537 

June 26, 1923 

54 

450 

83 


17 

A445013 

Oct. 19, 1923 

316 

271 

109 


18 

A447373 

Nov. 13, 1923 

303 

355 

89 


19 

A4479G0 

Nov. 19, 1923 

22 

435 

89 


20 

A448907 

Nov. 29, 1923 

414 

383 

83 


21 

A449440 

Deo. 5, 1923 

34 

421 

81 


22 

A44977G 

Dec. 8, 1923 

74 

530 

97 


23 

A451343 

Deo. 28, 1923 

104 

498 

58 


24 

A452013 

1 Jan. 11, 1924 

154 

' 519 

107 


25 

A453329 

j Jan. 21, 1924 

70 

465 

88 


26 

A453287 

1 Jan. 21, 1924 

90 

‘ 450 

77 


27 

A454709 

! Feb. 5, 1924 

51 

! 445 

78 


28 

A257819 

! Mar. 7, 1924 

141 

1 565 

76 


29 

A45S114 

Mar. 11, 1924 

110 

i 408 

118 


30 

A4G210G 

April 24, 1924 

112 

i 

1 464 

1 

86 



Table VI is self explanatory. The high, low, and average content 
or sodium, potassium, calcium, and magnesium were determined in 
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cases of toxemia and in controls. The findings for sodium and 
magnesium are clearly within the normal. The findings for calcium 
are a little low, but are still well above the values which are asso- 
ciated with the appearance of tetany in the conditions shown in 
Table V. The range of potassium values is low in toxemia, but 
this low range was not found to be more striking in cases in which 
there was tetanj'’ than in cases in which there was no tetany. The 
clinical manifestations of toxemia, including tetany, are not asso- 
ciated with significant changes in the concentration in blood serum 
of the mineral bases. 


table V.— theories of tetany. 


1. Imbalance of cations. 

Na + K (irritating) 337.5 + 22.5 

Normal, = 

Ca + Mg (sedative) 10+2 


Either, increasing numerator 

— ■ -decreasing denominator. 

•« . 

Tetany is accompanied by low Ca Values 


In, infantile tetany, 

tetany, parathjToopriva. 
tetany, of severe diarrhea. 


337.5 + 22.5 
7+2 


360 

12 


360 

9 


30 

1 


40 

1 


2. Disturbed acid base equilibrium: alkalosis. 
B H COa 1 


Hj COa 


Either, increasing numerator as in excessive soda feeding 
or decreasing denominator as in hyperpnea 


BHCOa 1 + 


Ha COa 
B HCOa 

H: COa 


1 

1 

1 - 


3. Imbalance of irritating and sedative ions irrespective of whether basic or acid. 
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Treatment. The object of treating organic obstruction is to 
place the patient in a safer condition for surgical procedures. In 
postoperative ileus, an effort is made to counteract the effects of 
the toxemia until muscle function is restored. The progress of 
treatment can be measured by frequent chemical examinations of the 
blood. 

The outstanding features suggesting treatment are dehydration, 
diminished output of urine, low blood-pressure, shock-like prostra- 
tion, high non-protein nitrogen content of the blood, low blood 
chlorids, and a tendency to a high carbon dioxid combining power 
of the plasma. The administration of water is indicated to. combat 
dehydration, to counteract shock, to promote diuresis, and to wash 
out the nitrogenous waste products. 

It is not clear whether the high blood urea is evidence of excessive 
tissue catabolism, or of retention due to renal inadequacy, or whether 
both factors are involved. Certainly renal insufficiency is a factor. 
Sugar has been used to spare protein, and in intravenous injection 
to promote diuresis. 

The experiments of MacCallum, and the increasing clinical 
experience in the Mayo Clinic, indicate that the administration of 
salt is desirable. There seems to be a markedly increased demand 
in the tissues for sodium chlorid. In spite of a liberal intake of 
sodium chlorid, the output of salt in the urine may be scanty, even for 
several days after the blood chlorids reach a normal level. It has been 
suggested that the lowering of blood chlorids is due to the loss of 
hydrochloric acid from the gastric juice by vomiting. In pyloric 
occlusion in rabbits that cannot vomit, however, a sharp fall in 
chlorids has been noted by Haden and Orr, who have also found a 
fall in chlorids after obstruction of the cardia. Clinically, toxemia 
has appeared with very little vomiting, and conversely, prolonged, 
frequent vomiting is not always accompanied by a fall in chlorids. 
Clinically, it is impracticable to administer hydrochloric acid in 
amounts adequate to replace that lost by vomiting or lavage, and 
it appears that sodium chlorid is efficient. Lavage is usually prac- 
tised on the theory that the secretion contains a toxin. Lavage in 
functional ileus seems especially indicated because it removes a 
gross weight which must interfere with the recovery of tone. Lavage 
should anticipate vomiting in gross retentions . where vomiting is 
exhausting to the patient. 

Perhaps the most important single fact which blood chemistry 
studies have revealed concerning this type of toxemia is the invar- 
iable tendency toward alkalosis. The administration of alkalis is, 
therefore, clearly contraindicated in proved or suspected cases of 
toxemia, due to organic or functional obstruction in the upper gastro- 
intestinal tract. ^ 

Summary. 1. With the toxemia of high intestinal obstruction, 
characteristic changes occur in the chemistrj'^ of the blood, namely. 
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a rise in the blood urea, a fall in the plasma chlorids, and a i ise in 
the carbon dioxid combining power of the plasma. 

2. By a study of the chemistry of the blood, the condition can 
be recognized early, the severity can be measured, and the progress 

of treatment watched. , . , , , • 

3. No significant variation has been found in the concentration 

of the inorganic bases of the blood serum in this condition. 

4. Tetany should be considered as a possible severe complica- 
tion of the toxemia, but severe toxemia may exist without tetaiiy. 

5. Tetany may be anticipated when the carbon dioidd combining 
power of the plasma is found to be above 100 volumes per cent. 

6. The administration of sodium' chlorid, sugar, and water, has 
been found of value in treatment. 

7. All cases show a tendency to alkalosis, and the use of alkali 
in treatment is contraindicated. 
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DEHYDRATION IN THE NUTRITIONAL DISORDERS OF 
INFANCY (A CORRELATION OF CLINICAL AND 
LABORATORY FINDINGS). 

By a. Graeme Mitchell, M.D., 

AND 

Leon Jonas, M.D.,* 

PHIIiADELPHIA. 

(From the Medical Service of the Children’s Hospital, Philadelphia and the Chemical 
Di%dsion of the William Pepper Laboratory of Clinical Medicine of the 
University of Pennsylvania.) 

Dehydration occurs frequently in infants with those acute 
gastrointestinal disturbances that are accompanied by diarrhea of 
a severe nature and not uncommonly by vomiting. Certain quite 
characteristic symptoms follow when fluid is not supplied or retained 
to make up for the water lost from the body. These symptoms 
occur more readily if dehydration takes place in an infant whose 
previous nutritional state has been poor. By unsatisfactory nutri- 
tion we mean not only those extreme states of malnutrition for 
which Marriott prefers the term "athrepsia,” but also tlie condi- 
tion of excessive weight which often arises when carbohydrate has 
been fed in large amount. In both these extremes diarrhea is espe- 
cially to be dreaded. These faulty nutritional states are by no 
means the only ones in which dehydration and its consequent symp- 
toms may develop. Almost any condition in which fluid is taken 
in insufficient amount or is lost from the body will lead to some- 
what similar manifestations. To be mentioned in this connection 
are the acute infections of the respiratory tract, intestinal obstruc- 
tion and pyloric stenosis. 

The symptoms to which we refer have been described by Chapin 
and Pease, ^ Schloss and Stetson,^ Marriott^ and Schwartz and 
Kohn.^^ The gastrointestinal tract, the circulatory system, the 
cerebrospinal system contribute to the symptomatology; there are 
alterations in respiration and a diminution in the output of urine. 
After a variable period of diarrhea, and perhaps of vomiting, the 
infant suddenly becomes desperately ill and toxic. There is a 
rapid and marked loss of weight and usually a rise in temperature. 
The skin is dry and may be raised from the surface of the body in 
folds which smooth out only after a perceptible interval. The color 
is slate gray and also may be slightly cyanotic. The expression is 
anxious and later may be vacant and staring, or the upper lids 
may be partly ptosed. The mucous membrane of the lips and 
mouth is dry and of a cherry-red hue. The fontanel is depressed. 


* Read before the American Pediatric Society, June, 1924. 
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The pulse is rapid and of poor volume, and the hands and feet are 
cold and clammy. Alteration of the respiratory rate and rhythm 
is usually observed, the breathing being rapid and shallow or deep 
and sighing— typical of hyperpnea. Great restlessness and irri- 
tability are followed by stupor and coma, and at times convulsive 

seizures which are terminal symptoms. 

The predisposing causes of this toxic state have been enumerated 
clearly by Schwartz and Kohn.^ The symptoms are preceded 
alwavs bv a gastrointestinal disturbance with diarrhea or vomiting 
or both; artificially-fed infants who have had long-continued diffi- 
culties in digestion, or who have been fed improperly, usually with 
high carbohydrate mixtures, are more susceptible and especially so 
during the summer months. It is obvious that some of these fac- 
tors, such as diarrhea and vomiting and high external temperature 
increase water loss. A rise in external temperature from 20° to 
36° G. may lead to 600 per cent increase in water elimination by 
the skin and lungs.® The immunity of breast-fed infants points 
distinctly to the effect of artificial feeding. 

It is notorious tiiat infants overfed with carbohydrate for long 
periods are especially liable to the development of dehydration 
when diarrhea supervenes. Balcar, Sansum and Woodyatt® have 
suggested that the body water exists in two forms: (1) Free and 
uncombined and (2) in combination with colloids. If this is true 
it may well be that in the hydremic tissues of these flabby infants 
the water is in large part uncombined. The sudden and marked 
loss of weight with diarrhea can only be explained by water loss. 

In recent years several investigations have been made to explain 
the causes of the toxic state into which some of the dehydrated 
infants lapse. Marriott® states: “The infant as an organic whole 
must be considered. The time has passed when we center our 
attention exclusively on the alimentary tract and allow the infant 
to die of a curable derangement of the intermediary metabolism.” 

Howland and Marriott’ found an acidosis when they studied the 
carbon-dioxide tension of the alveolar air, tlie hydrogen-ion con- 
centration of the blood serum, the alkali reserve of the serum, the 
amount of alkali required to alter the reaction of the urine and the 
combining power of the hemoglobin with oxygen. They suggest 
the following explanation of the acidosis: “Under normal condi- 
tions the kidney excretes a very considerable quantity of acid, 
chiefly in the form of acid phosphate. A failure of this special 
function of the kidney would result in a retention of acid phosphate 
and a consequent acidosis. In severe diarrhea the urinary output 
may be markedly diminished, even to the point of complete anuria 
the kidney becoming functionally more or less inactive, even though 
no organic dianges may be present. That diminished acid excre- 
tion and consequent retention of acid phosphate in the body fluids 
would occur under these. conditions seems probable.” 
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Chapin and Pease’ demonstrated an acidosis by tlie lowered car- 
bon-dioxide tension of the blood. They consider the etiological 
factor of the acidosis to be the split products of the protein in 
cow’s milk. 

Schloss and Stetson^ found the following signs of acidosis; decrease - 
of the carbon-dioxide tension of the alveolar air and of the carbon- 
dioxide combining power of the blood plasma, the high ammonia 
coefficient in the urine, the increased tolerance to sodium bicarbo- 
nate, and the improvement of sjnnptoms after the administration 
of sodium bicarbonate. 

In 3 of 6 cases Minsk and Sauer® found a definite increase of both 
the total non-protein nitrogen and the urea nitrogen of the blood. 
In another series of infants who were athreptic but not toxic the 
non-protein nitrogen frequently exceeded 30 mg. per 100 cc of blood 
(method of Folin and Denis). In the milder intestinal disorders 
the non-protein nitrogen and the urea nitrogen were practically 
normal. 

Schloss® determined the non-protein nitrogen, the corpuscular. 
Amlume, the specific gravity and the total solids of the blood, and 
in a few cases its creatinin and uric acid content. The amount of 
urine and the phenolsulphonephthalein elimination, as well as 
Ambard’s coefficient of urea excretion were noted. Schloss con- 
cludes: “In intestinal intoxication there is a marked increase in 
the non-protein nitrogen and urea of the blood. This increase is 
not due directly to increased concentration of the blood from loss 
of water, but is due to defective kidney elimination. The renal 
lesions in intestinal intoxication are not sufficient to account for 
the impaired elimination by the kidney (nine kidneys examined). 

It is probable that lack of water restricts the formation of urine. 
This condition is probably due to tlie following factors whicli may 
act singly or in combination: (1) The loss of water in the stools 
is so great that it is impossible for the infant to ingest sufficient 
fluid to replace the loss; (2) the patient refuses to ingest fluid or 
vomits practically all that is taken. As a result the tissues become 
dehydrated. The retention of nitrogenous waste products and the 
failure of the kidney to do its part in preserving the acid-base 
equilibrium result from deficient secretion of the urine. Oliguria 
may be due to the fact that the dehydrated tissues hold as much 
water as possible, so that none is available for the formation of 
urine. Other factors, dependent mainly on the loss of water, whicli 
may play a role are: (1) An increase in the concentration of blood 
colloids to such degree that their osmotic pressure is greater than 
the arterial pressure in the kidney; (2) a diminution in the total 
blood volume leading to decreased blood flow through the kidney. 
The symptoms of intestinal intoxication are essentially those of 
uremia. Acidosis plays a part in the symptomatology, but the 
essential cause is probably some unknown toxic agency.” 



MITCHELL, JONAS: DEHYDRATION IN DISORDERS OF INF.VNCY 239 

Schwartz and Kohn^ in their cases examined the blood for the 
amounts of the non-protein nitrogen, urea-nitrogen, uric acid, 
creatinin, sugar and cholesterol. They also determine its carbon- 
dioxide content. They found that the carbon-dioxide content and 
the non-protein nitrogenous constituents may be normal. Some of 
the cases showed only diminished carbon-dioxide content. Others- 
showed a normal carbon-dioxide content, but a marked retention 
of the non-protein nitrogen. constituents, and finally some cases 
showed both a diminished carbon-dioxide content and a retention 
of the non-protein nitrogen fractions. This would indicate tha,t 
aeidosis based on a lowered carbon-dioxide content of the blood is, 
not a constant or uniform finding. The sugar and cholesterol con- 
tent of the blood are either normal or high,^ and not related to either 
the non-protein nitrogen or the carbon-dioxide content. In spite 
of all tliese variations in the chemical composition of the blood, 
there was no difference in the clinical picture or in the history of 
their cases. 

Mellanby^'’ believes that B-imidazolylethylamin, wliicli can be 
derived from the amino-acid histidin, is responsible for the toxic 
symptoms in severe diarrhea. When administered to animals this 
substance causes diarrhea and vomiting, respiratory depression, 
coma and death. Marriott^ calls attention to the fact that there 
is no desiccation or increase in the protein content of the blood in 
these animals— a condition quite different from that found in 
infants with toxic symptoms following diarrhea. 

Schloss^^ also" found a histamin-like substance in the blood of 
infants with acute intestinal intoxication. 

Kahn^2 suggests that there may be some protein derivation pro- 
duets or certain amino-acids present in the blood wliieh-are very 
toxic in small amounts. 

Boyd^^ injected into animals extracts of the intestinal mucous 
membrane obtained from infants suffering from aeute intestinal 
intoxication and produced in these animals sjTnptoms resembling 
the severe toxic condition in infants. Injection of portal blood 
caused marked toxic s;)Tnptoms, while systemic blood was only 
slightly toxic. Injections of extracts of the stools proved non-toxic. 

It is interesting to note that in non-nephritic conditions other 
than the intestinal intoxications in infancy (pneumonia, intestinal 
obstruction and heat stroke), in which there is a retention of non- 
protein nitrogen, in the blood, there also is a low water reserve. 
Bacon, Anslow and Eppler^'' have demonstrated that the rise in 
concentration of blood non-protein nitrogen observed in intestinal 
obstruction is due, not to that condition -per se, but to the accom- 
panying water loss, and tliat an increase of blood non-protein 
nitrogen in intestinal obstruction may be prevented by the admin- 
istration of sufficient water. 

The quotations from the literature already given include most 
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of the work which relates to the present study.* In summary, it 
may be said that when loss of fluid from the body occurs as a 
result of diarrhea and vomiting, or when insufficient fluid is taken, 
dehydration of the tissues takes place. In certain dehydrated 
infants severe toxic symptoms maj'^ develop, . Studies made when 
toxic sjonptoms are present demonstrate a retention of non-protein 
nitrogen constituents of the blood and an acidosis. There is little 
kidney pathology in these cases. The explanation has been offered 
that both the acidosis and the retention in the blood of non-protein 
nitrogenous waste products are due to the same cause— functional 
failure of the kidney due to lack of water. 

Our own studies were made on 35 patients, all of whom showed 
clinical evidence of dehydration. In some there were marked toxic 
sjunptoms; in others tliese symptoms were milder in degree, and 
in still others a toxic state was not in evidence. By toxic symptoms 
we mean those previously described in this paper. Repeated blood 
studies were made in only a few of the infants, because we were 
loath to remove blood too frequentl 3 L We determined in ever^"" 
case the blood urea nitrogen, and in most cases the blood uric acid, 
feeling that these tests gave adequate evidence of renal function 
from the point of view of blood chemistrjL In some cases the 
phenolsulphonephthalein excretion in the urine was noted. In most 
instances the amount of blood obtained permitted a study of the 
CO 2 capacity of the blood plasma. In addition, the pii of the 
blood plasma was determined in several cases. Sodium bicarbo- 
nate was given to only 2 of our cases. These are noted in the tables. 
The usual clinical examinations of the blood and urine were per- 
formed, and when an autopsj'' was obtained the kidnej'^s were studied 
for evidence of pathologjL 

TABLE i. 


Case No. 

Urea N, mg. 
per 100 oc. 

Uric ac., mg. 
per 100 CO. 

CO) cap., vol. 
per cent. 

a 

Result. 

Remarks. 

I . 

38 

6.8 

19 


Died in less than 24 hrs. 

» 

II . . 

144 

6.0 

16 


Died in less than 24 lirs. 


Ill . . 

33 


. . 


Died in less than 24 hrs. 

First test 10 days 


21 

1.8 

54 



before death. 

W . . 


• • 


7.37 

Died in less than 24 hrs. 


V . . 

47 

8.8 

36 


Died in less than 2 days 


VI . . 

30 


39 


Died in less than 2 days 


VII . . 

59 




Died in less than 5 days 

No hyperpnea. 

3HII . . 

47 


27 


Recovered 


IX . . 

82 

12.6 

26 


Recovered 


X . . 

17 

9.2 

26 


Recovered. 



* The comprehensive paper of Marriott’ covers the subject of pathology of 
Xjutritipn in infancy. 
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In the group of patients given in Table I there lyere several 
features in common. Thej'" were all of the intestinal intoxication 
type, with marked dehydration as evidenced by depressed fontanel 
and relaxed inelastic skin. These infants could be classified clini- 
cally as very sick and toxic. Albumin was present in the urine of 
every infant, and casts were found in the urine of all but 1. In 
all but 1 vomiting and diarrhea occurred ; more than three stools in 
twenty-four hours. A leukoC 5 d;osis greater than could be explained 
by blood concentration was noted frequently. Usually there was 
an elevation of temperature. Alteration in the respiratory rate 
and rhythm amounting to hyperpnea was a feature in all but 1 
infant (Case VII). 

Analyzing the findings in this group, it is seen that a decided 
retention of the non-protein nitrogen constituents in the blood was 
quite constant, occurring in practically all cases. In 1 infant (Case 
III) the urea* nitrogen was only slightlj^ increased shortly before 
death, although distinctly increased ten days before that time. In 
another infant (Case X) the uric acid was decidedly above normal, 
although the urea nitrogen was practically normal. Lowering of 
the alkali reserve was demonstrable in all but 1 patient when the 
CO 2 capacity! of the plasma was examined. In an infant suffering 
from intestinal intoxication (Case IV) the pnj was normal. Unfor- 
tunately, from this infant there was not enough blood available 
for other tests. 

The blood was examined also in a case of severe intestinal intoxi- 
cation occurring in a boy, aged seven years, who was moderate]}’' 
dehydrated, had slight hyperpnea and high fever. The blood was 
taken about eighteen hours before death and the findings were as 
follows; Case XI; Urea nitrogen, 42 mg. per 100 cc; CO 2 , 40 vol. 
per cent. 

In an infant suffering from tuberculous meningitis, and some- 
what dehydrated from lack of fluid but not vomiting or having 
diarrhea, the findings in the blood taken ten hours before death 
were as follows: Case XII; Urea nitrogen, 15 mg. per 100 cc; uric 
acid, 3.6 mg. per 100 cc; CO 2 , 63 vol. per cent; pH of plasma, 7.36. 

In another infant presenting the symptoms of intestinal intoxi- 
cation, but found on examination and autopsy to have had acute 
miliary tuberculosis, the findings were as follows: Case XIII: 

* ScUoss.s using the urease method of Van Slyke and Cullen, found' the blood- 
urea nitrogen in normal infants to be from 4.9 to 14.6 mg. per 100 cc. The figures 
pven for older children are seldom above the upper limit given by Schloss when the 
factor of food is eliminated. All our patients were infants. The blood was taken 
in the mormng after the second feeding of the day, the food in all cases was a modi- 
faeatipn of mdk. The normal uric acid in the blood in infancy is between 1 and 
4 mg. per 100 cc.“‘' 

^ capacity of normal blood plasma varies from 55 to 75 volumes per cent' 

per 100 cc .^2 le , ^ 

t The pH was done by the method of Cullen by which the normal limits are 7.3 
to / .O, 
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Urea nitrogen, 15 mg. per 100 cc; uric acid, 2,5 mg. per 100 cc; 
CO 2 , 57 vol. per cent. 

The findings in Case III and tJie last 2 cases just cited (XII and 
XIII) would indicate that increased non-protein nitrogen constitu- 
ents in the blood and a lowered CO 2 capacity of the blood plasma 
are not necessarily present as terminal phenomena. 


TABLE II. 


Case No. 

Urea N, 
mp. per 
300 cc. 

Uric ac, 
nip. per 
300 cc. 

CO, cap., 
vol. per 
cent. 

Result. 

Remarks. 

XIV . . 

25 

2.44 

35 

Died in 5 days 


XV . . 

2S 


... 

Died in 5 days 


XVI . . 

23 

3.50 

25 

Died in 5 days 

Soda, 50 gr., in the 24 
hrs. before death. 

XVII . . 

14 

3.G0 

52 

Died in 6 days 


XVIII . . 

26 


45 

Recovered 


XIX . . 

45 

5.60 

53 

Recovered 


XX . . 

10 


• • . 

Recovered 


XXI , . 

12 

3.70 

39 

Recovered 


XXII . . 

30 



Recovered 


XXIII . . 

22 

. . . 

54 

Recovered 

pn of plasma 7.43. 

XXIV . . 

12 

3.60 

49 

Recovered 

XXV . . 

27 


53 

Recovered 



In Table II are sliown a group of infants ivith intestinal intoxica- 
tion who, while distinctly dehydrated, were not so sick or toxic 
as those of the group shown in Table I. In this group there was 
no clinical evidence of hyperpnea. Diarrhea was usually present 
and vomiting occurred in most infants, but these symptoms were 
milder in character than in the first group. Albumin was always 
found in the urine, while casts were present in all but 4 instances. 
Slight fever and mild leukocytosis Avere the rule. 

In analyzing the findings in the infants noted in this table it is 
found that Avhile the non-protein nitrogen retention in the blood, 
as demonstrated by urea-nitrogen determinations, was present in 
all but 4 infants it was less than in the more toxic patients of the 
first group. There Avas a decided lowering of the CO 2 capacity of 
the plasma in only 2 infants, 3 other infants shoAving a slight loAver- 
ing of the CO 2 capacity. The 33 per cent mortality of this group 
contrasts sharply with the 70 per cent mortality of the more toxic 
group. 

The patients AA^hose examinations are noted in Table III had 
clinical eAudence of dehydration, but were not toxic nor hyperpneic 
at the time that their blood was examined. None of these infants 
vomited, and only 2 (XXVII and XXXII) had diarrhea. A trace 
of albumin was found in the urine of all but 1 infant, but casts Avere 
present in only 4 of the specimens examined. There was an ele- 
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vation of temperature in 2 infants (Cases XXVIII and XXXII) 
All these cases ^Ye^e diagnosed malnutrition (athrepsia), except in 
Case XXVII where dehydration was probably due to a pyelitis, in 
Case XX.XII which was one of convalescent intestinal intoxication 
and in Case XXXV where dehydration was dependent upon pyloric 
stenosis. This last infant did not present vomiting as a feature 
at the time of examination because of the frequent gastric lavage, 

TABLE HI. 


Case No. 

Urea N, mg. 
per 100 cc. 

Uric ac., mg. 
per 100 cc. 

'o 

Tfi 

O H 

6 a 
o 


Result. 

1 

1 

1 

Remarks. ■ 

XXVI . . 

' 12 

1.7 

1 


^ Died in 20 days 


XXVII . . 

i 

17 

1 

2.1 

1 66 

1 

1 

Recovered 

1 Sod. bicarb., 60 gr., 
each day for 4 days 
before test; pyelitis. 

1 

XXVIII . . 

11 1 

1.0 

59 


Recovered 

XXIX . . 

22 

2.1 

48 


Recovered 


XXX . . 

19 ' 

4.8 

, . 

7.37 

Recovered 


XXXI . . 

16 

4.8 

68 

7.39 

Recovered 

1 Exam., July ie, 1923. 


16 

4.0 

69 ! 

7.39 ! 

1 

Exam., July 18, 1923. 

XXXII . . 

12 

3.4 

53 

* . 1 


Exam., July 31, 1923. 

10 

3.2 

67 

7.47 

Recovered ^ 

j 

Convalescent intesti- 
nal intoxication. ' 

XXXIII . . 

10 

, , 



Recovered i 

XXXIV . . 

19 




Recovered i 


XXXV . . 

12 

2.1 



Recovered 

Pyloric stenosis; oper- 
ation later. 


An analysis of Table III shows that, although a few infants had 
an increase in the non-protein nitrogen of their blood, tile rise was 
slight. In no infant was a definite acidosis demonstrated by low- 

plasma nor by a change in the reaction 
or the plasma as determined by its pn. Recovery occurred in all 
but 1 infant. 


20) it has been found tha 
the phthalem elimination in -normal infants is about the sam( 
normal adults. Tileston and Comfort^s state that tin 
p t lalein test probably shows better than any other one methoc 
he degree of impairment of renal function. In the diagnosis o 
uremia it is inferior to blood analysis, for a low phthalein outpu 

nitrogen. Schlossn notes that th( 
nterpretaHon of the lowered phthalein output in terms of rena 

tfoTof uriS diminished secre 

bone by us the degree of diminution of phthalein elimination ii 
urine has coincided fairly well with the severity of the toxi( 
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symptoms. The Dumber of infants, ho^Yeve^, is too small to justify 
conclusions. 


TABLE IV. — PHENOLSULPHONEPHTHALEIN TEST (PHTHALEIN ESTI- 
JLA,TED ON CATHETERIZED SPECIMEN AT END OF T\VO HOURS.) 

(dunning colorimeter). 


Case No. 

Urine, amount 
in 21 lira., co. 

! o 2 

1 

' 

.Sc'j 

1 ^ - 
Sc 
■ ^ ^ 

■ « « 

Albumin. 

to 

i 03 

c 

O 

Urea N, mg. 
per 100 CO. 

bC 

ro 

20 

d 

•sR 

COi cap., vol. 
per cent. 

, 

Dehydration. 

1 

Diagnosis. 

Result. 

XV. . 

1 i 

10 

1 1 
1 

! 

1 

i 1 

28 


1 j 

+ + 

Int. intox. 

i 

1 

1 Died. 

XXV. . 

( 98 ; 

10 

! + ' 

: 1 

27 


53 j 

+ + i 

Int. intox. 

' Recovered. 

XIX. . 

' . . i 

! 15 

i 

1 0 

1 45 

5.6 

53 

+ 

Int. intox. 

Recovered. 

XXXV. . 

74 


++ 

i 0 

12 

2.1 


+ + 

Pylo. sten. 

Recovered. 

VIII. . 

1 

! 30 

++ 

I 4-1 

47 


27 

+ + 

Int. intox. 

Recovered. 

XVI. . 

1 

[ 40 

i + * 

1 i 

; ++ti 

i 23 

1 

3.5 1 

25 ! 

+ + 

Int. intox. 

Died. 

XXVI.. 

210 

1 

40 

I++; 

I ++t 

j 12 

1.7 i 


+ 

Atlirepsia 

Died. 

XXVIII. . 

308 

50 

' + ! 

i 0 i 
i 1 

i 11 

! 

1.0 

59 j 

1 

+ 

Athrcp.sia 

Recovered. 


* Hyaline. t Granular. 


TABLE V. — hydrogen-ion CONCENTRATION OF BLOOD PLASMA. 


Case No. 

I 

1 

a 

COi cap., vol. 
per cent. 

1 “o 

z3 

c5 a 1 

Urio ao., mg. 
per 100 cc. 

Dehydration. 

j 

*x 

o 

H 

Diagnosis. 

Result. 

Remarks. 

XXX . . 

7.37 


19 

4.8 

4~ 4" 

0 

Athrepsia 

Recovered 


XII . . 

7.36 

63 

15 

3.6 

+ 


Tb. men. 

Died 

Moribund. 

XXXI . . 

7.39 

68 

15 

4.8 

4_ 

0 

Athrepsia 

Recovered 


1 

7.36 

69 

15 

4.0 

+ 





XXXII . . 

7.47 

67 

10 

3.2 

4* 4* 

0 

Int. intox. 

Recovered 

Convales- 










cent. 

XXIII . ., 

7.43 

54 , 

22 


+ 

+ 

Int. into-x. 

Recovered 


IV. .| 

7.37 

1 

1 : 


1 

j 

; ^ 

+ + 

Int. intox. 

1 

Died 



Table V shows 6 of our patients in whom the acid-base equilib- 
rium was determined bj^ examination of the pH and COg capacity 
of the plasma. In 3 of the infants (Cases XXX, XXXI, XXXII) 
there were no toxic sjmiptoms, although definite dehydration was 
present. Case XII was that of an infant with tuberculous meningi- 
tis who was moribund at the time of examination. Case XXIII 
was an infant convalescing from intestinal intoxication who was 
still ha^dng diarrhea and who was somewhat sick and restless. The 
blood-urea nitrogen in this infant was slightly elevated, We were 
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not surprised to find a normal acid-base equilibrium in these 5 
infants. Case IV, however, was that of an infant with typical 
intestinal intoxication, who died in less than twenty-four hours 
after having several comnilsive seizures. The temperature was 
106.4° F. at tlie time of removal of blood. It was unfortunate that 
from this infant sufficient blood Avas not available to do the other 


Case 

No. 

^ c3 

a" 

u 

0 P4 

U 

Uric ao., mg. 
per lOO cc. 

CO* cap. vol. 
per cent. 

w 

Pi 

Dehydration. 

V, 

o 

Albumin. 

Casta. j 

1 

Hyperpnea. 

Diagnosis. 

xrv 

25 2.4 35 

Blood tested 10 days 
before death 

++ 

+ 

4- 

0 

0 

Int. intox. 

I 

38 6.8 19 

Blood tested day 
before death 

+++ 

+++ 

4-4- 

4-4-* 

4-4- 

Int. intox. 

IV 

7.37 

Blood tested day 
before death 

++ 

++ 

+ + 

0 

■f* 

Int. intox. 

XI 

42 . . 42 

Blood tested day 
before death 

-f- 

++ 

4- 

4-4-* 

4-f 

4-4- 

Int. intox. 

XVII 

14 3.6 52 . . 

Blood tested 6 days 
before death 



4- 

0 

0 

Int. intox. 
(mild) 

XII , 

15 3.6 63 . . 

Blood tested day 
before death 

+ 

-i- 

-f 

0 

4- 

Tb. men- 
ingitis 

A. 




N 

+++ 

-b+-f- 

4- 


4-4- 

Int. intox. 

B. 


•• 

•• 

• • 

+ + 4- 

+ 

4- 

0 

0 

Premature, 

broncho- 

pneumo- 

nia 

C. 

• • 

• 


• 

-f -f- 

-1- 

+ 

0 

0 

Cong, ad- 
hesion at 
pylorus 

D. 





+ 

4- 

0 

0 

4- 

Pyloric 

stenosis 


* Hyaline. 


Kidney. 


Very Blight cloudy swelling 
of tubules; no true nephri- 
tis. 

Slight cloudy swelling of 
tubules; no true nephritis- 

Slight cloudy swelling of Md- 
ney with some congestion; 
no true nephritis. 

Low-grade cloudy swelling; no 
true nephritis. 

Cloudy swelling: mild glom- 
erular change due to epithe- 
lial degeneration; no true 
nephritis. 

Granular degeneration of 
tubules and slight cloudy 
swelling: no true nephritis. 

Granularity and flattening of 

! epithelium: glomeruli loose 
and vacuolated; connective 
tissue increased; atrophy of 
tubules: subacute non-sup- 
purative nephritis of low 
grade. 

Congestion; low-grade degen- 
eration of epithelium; a few 
glomeruli much compressed: 
thin coagulum in capsular 
space. 

Much _ congestion; cloudy 
swelling of epithelium; in- 
terstitial cells numerous; 
low-grade non-suppurative 
interstitial infiltration. 

Moderate congestion; low- 
grade cloudy swelling; no 
true nephritis. 


t Granular. 


To state this pathological study of IG cases briefly : The kidneys 
from 4 cases of intestinal intoxication did not show time nephritis, 
even though in 3 of these cases both the retention of non-protein 
nitrogen constituents and lowered CO 2 capacity of the, plasma had 
been demonstrated. The changes in the' kidneys usually consisted 
only of cloudy sivelling. A fifth case of intestinal intoxication in 
hidi bloody studies had not been made showed a low-grade inter- 
stitial nephritis. Of 2 cases dehydrated and toxic because of pyloric 
stenosis, 1 showed only slight swelling of the kidney and the other 
showed a low-grade interstitial infiltration. In a case of^prematur- 
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ity with dehydration there was congestion and granular degenera- 
tion of the kidnej^ the terminal bronchopneumonia perhaps com- 
plicating the interpretation of tlie pathological findings. In the 
discussion of these results we can do no better than repeat the com- 
ments of Schloss2^ “It seems apparent that the impairment of 
renal function in intestinal intoxication cannot be due in tlie major- 
ity of cases to a definite kidney lesion, but must depend upon some 
other cause. It seems most probable that the cause lies in the 
depleted water supply of the body.” 

The clinical examination of the urine in the cases in our series 
revealed little of value. Albumin was present in all but 1 case; 
sugar was found in 2 of the severe intestinal intoxication cases; 
traces of acetone were quite common and casts were the rule. In 
the 10 severehy sick patients with intestinal intoxication casts were 
always present; in the 12 milder cases of intestinal intoxication 
casts were absent in 4 instances; in the 10 dehydrated cases without 
toxic sjnnptoms casts were absent six times. The toxic cases, 
however, usuall}^ had fever, and casts are such a common finding in 
the urine in any febrile disturbance in infancy tliat their appearance 
probabl}'’ has little significance. 

Conclusions. In infants who had clinical evidence of dehydra- 
tion the determination of the blood-urea nitrogen, uric acid and 
the carbon-dioxide capacity of the blood plasma showed different 
values, depending upon whether or not tlm infants were suffering 
from toxic symptoms and hjqierpnea. 

'If no toxic sjnnptoms were observed the blood non-protein nitro- 
gen constituents were practically normal. If moderate toxic sjmip- 
toms Avere present there usually was a moderate increase of non- 
protein nitrogen constituents, but if the patient showed distinct 
evidence of toxic symptoms the blood-urea nitrogen and uric acid 
usually were decided!}^ increased over normal, but tlie increase was 
neither consistent enough nor great enough to indicate that uremia 
was a primary cause of the fatal termination. 

A decrease in the carbon-dioxide capacity of the blood plasma 
Avas found when the deh3^drated infants showed clinical eAudence 
of hj'^perpnea. In other infants in AAdiom hj'^perpnea Avas not notice- 
able, but AAdio were moderatelj'^ toxic and whose blood usuallj’^ con- 
tained an increase in non-protein nitrogen constituents the plasma 
showed a diminished carbon-dioxide capacity -in some instances. 
Usuall}^, hoAVCA’^er, the carbon-dioxide capacity of tlie plasma was 
normal when there Avas no increase in the respiratorj’^ rate and 
depth. 

The pH of the blood plasma was normal in 5 delij'^drated infants 
who did not shoAv a decrease in the carbon-dioxide capacity of the 
blood plasma. In 1 seA'^erelj'^ toxic infant Avitli hj'^perpnea the pH 
was Avithin normal limits. 

The results of the studj" of the pH and the carbon dioxide of the 
plasma aa^ouM indicate that the acid-base balance was usuallj’ 



acute posthemiplegic choreiform movements 

greatly diminislied before deatli. However, since in several infants 
this did not occur, and since in several with equally low acid-base 
balance recovery followed, it would seem that the acidosis is an 
accompanying phenomenon and not a primary cause of either the 
condition or its fatal termination. 

The phenolsulphonephthalein elimination by the kidney corres- 
ponded to the severity of the toxic symptoms. 

Histological examination of the kidneys of 10 infants who came To 
autopsy showed little evidence of pathology. This would furnish 
additional proof that the retention of blood-urea nitrogen and uric 
acid was not due to nephritis, but apparently to dehydration per se. 

We wish to express our deep appreciation to Dr. Glenn E. Cullen 
and Dr. Herbert Fox for their cooperation in this problem. 
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Tx ganglia, especially the striate bo 

vhich IS now attracting so much attention, is not often illustra 

* Read before the Philadelphia Neurological Society, Januarj^ 25, 1924. 
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by very acute cases, if we exclude the cases of lethargic encepha- 
litis. Parkinson’s disease and Huntington’s chorea are usually 
chronic affections and long years maj’’ elapse before the lesions 
come to be studied. Moreover, it is by no means determined as 
yet what the true pathology of these and kindred affections is; 
but the tendency is to seek for the lesions in various parts of 
the corpus striatum. In view of these faets a very acute case of 
violent choreiform movements, coming on suddenlj'' in an old case 
of hemiplegia, confined entirely to the unparalyzed side and coming 
to autopsy in a few weeks after the onset, is one of especial interest 
and has been thought to merit a report, along with a description of 
the lesions. 

The patient, a white man, aged fifty-nine years, had had a stroke 
of paralysis of the right side with slight aphasia three years before. 
The aphasia had gone and the man was walking with a cane: He 
one day began suddenly to have choreiform movements which were 
confined to the left or unparalyzed side. These movements were 
violent and not unlike those seen in Huntington’s chorea. His 
head and left arm and leg (especiall}’^ the arm) were in constant 
motion. The head was jerked about, and the arm and leg thrown 
out in wide irregular movements. These movements were greatly 
increased when the patient was spoken to, at which time he had 
explosive laughter or weeping, as seen in pseudobulbar palsy. 
His speech was indistinct, but he had no trouble in chewing and 
swallowing. His mind was clear. His personal and family history 
were unimportant. There had been no venereal infection, but there 
was a good deal of arteriosclerosis. The tests for syphilis were nega- 
tive. He was admitted to the Philadelphia General Hospital, and his 
case carefully noted from day to day. The movements were contin- 
uous except during sleep. A bedside note taken ten days after his 
admission was to the effect that the movements were not growing 
less, and the patient seemed to be more unstable, crying and laughing 
automatically at times and jerking his head from side to side; his 
whole left side being in constant choreiform movement. He was 
becoming slightly delirious and some rales were heard in his chest. 
He now developed a bronchopneumonia, from which he died a few 
days later; about three weeks after the sudden appearance of the 
choreiform movements. 

Pathology by Dr. Winkelman. Grossly, aside from an arterio- 
sclerosis, the brain showed but little. Serial sections in celloidin 
were made in the frontal plane and stained with Weigert’s myelin 
sheath stain, toluidin blue and hematoxylin eosin. 

On the left was a large area of old thrombotic softening which 
involved the greater part of the caudate nucleus, putamen, globus 
pallidus and the knee of the internal capsule, with secondary p^a- 
midal tract degeneration, explaining the old hemiplegia on the right 
side of the body, Avith aphasia, (Fig. 1.) 
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On the right as explanation for the choreiform movements was 
an area of softening, more recent and smaller. It involved a narrow 
strip along the inner margin of the putamen, but extended into the 
outer portion of the globus pallidus, as seen particularly in Fig. 4. 
The internal capsule was involved to a very small degree in its 
posterior portion by a hemorrhage which impinged on the Corpus 
Luysi and extended into the pes pedunculi. (Fig. 5, la). This 
hemorrhage was not agonal. 



representation of extei*t- of lesions as would be seen 
^Wirblac" motions. The areas- of softTai 


^teriosclerosis was marked; and even the smallest vessels stood 
out. .Around some of these vessels were small areas of softening as 
^ ^ general medullary fiber poverty could be noted 

the right, with a generalized atrophy, 
substantia nigra were normal. Tte 
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thalami on both sides were involved by gross, thougli small areas of 
softening and hemorrhage. (Fig. 5). 



Fio. 2. — Right side. The pallidum is visible. The area of softening (at 1) is 
larger. Medullatcd fiber loss throughout pallidum and striatum. 



Fig. 3.— Multiple areas of focal softenings in pallidum and striatum. Ansa 

lenticularis small. 
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Toluidin blue sections showed a normal number of cells in both 
striatum and pallidum, except in the small foci demonstrated by 



Fia. 4. — Area of softening at this levgl involves the lower part of the putamen 
and invades the pallidum. ' Ansa lentieularis degenerated. Pallor of caudate 
marked. 


Fig. 5. 



-Two areas of hemorrhages (at lo) in lateral nucleus of thala 
pyramidal tract m pes pedunculi impinging on corpus Luysi 


and in 
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myelin sheath stains. The cells themselves showed no more path- 
ology than is usually seen in a man of fift3"-nine. 

Comment by Dr. Lloyd. It is thus seen that, to use the terms which 
have recently been introduced, this lesion is located largely in the neo- 
striatum, that is, the putamen, rather than in the paleo-striatum, 
by which is meant the globus pallidus. It thus tends to confirm 
the view of some recent observers that choreic movements are caused 
bj’' lesions of the neo-striatum, whereas the Parkinsonian s^mdrome 
is due to a lesion of the pallidum. What reliance is to be placed on 
this distinction, I do not pretend to know. The paleo-striatum, 
according to this view, is older, represents lower brain centers, and 
is not directlj’’ connected with the brain cortex. It is a rudimentary 



riG._6. — Left side. Many areas of softening, large and small, accounting for a 
right hemiplegia of three years’ duration. 

or vestigial organ, and its pathology'' needs to be investigated with 
great care. If it is simply a vestige, handed down from a remote 
ancestry in the prevertebrates, it may have little or no normal 
function left; but this would not prove that it might not have an 
injurious influence on normal or contiguous structures when it 
becomes diseased. It is significant that practically all we know 
about any part of the corpus striatum is derived from a study of its 
pathology. Its normal functions are entirely’’ unknown, or the 
subject of mere guess-work. Its newer part, the neo-striatum, 
composed of the putamen and caudate nucleus, is only newer in a 
very remote phylogenetic sense, and it falls into the same category 
with the pallidum when it comes to interpreting its pathology.^ 

1 A preliminary note on the Morphology of the Corpus Striatum and the Origin 
of the Neo-pallidum by G. Elliott Smith, Jour, of Anat., 3, (1919) 271. 
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At a meeting of the Paris Neurological Society, in 1921, Souques^ 
claimed that the various clinical sjmdromes are related to the corpus 
striatum as follows: 

1. Destructive lesions of the paleo-striatum, or pallidum, cause 
the Parkinsonian syndrome. 

2. Destructive lesions of the neo-striatum, or putamen, cause 
either Huntington’s chorea or double athetosis. 

3. Lesions of the paleo-striatum and neo-striatum cause Wilson’s 
disease, or the pseudosclerosis of Westphal and Strumpell. 

Some .of these lesions are also associated with ‘changes in the red 
nucleus and locus niger. Into all the speculation to wdiich this 
obscure subject leads I have not time or inclination to enter. 
The Vogts^ have written an elaborate paper on diseases of the 
striate system. They refer to a case of Liepmann of a woman who 
developed choreic movements in the right arm and leg and later had 
a hemiplegia of the opposite side — hence not unlike the present 
case. At autopsy there was found degeneration of the left caudate 
nucleus, the anterior part of the internal capsule and the oral half 
of the putamen, almost the same as in our case. 

I suggest that it is at least possible that all these syndromes 
may be caused by lesions in a vestigial organ acting in various ways 
on the motor paths in the internal capsule. 


KEY TO FOLLOWING FIGURES. 
(All frontal sections.) 


1. Area of softening. 

7. 

lo. Area of hemorrhage. 

8. 

2. Caudate nucleus. 

9. 

3. Putamen. 

10. 

4. Globus Pallidus. 

11. 

5. Internal capsule. 

6. -Thalamus. 

12. 


Peduncle. 

Red nucleus. 

SuLstantia Nigra. 

Corpus callosum. 

Anterior commissure. 

Pyramidal tract degeneration in 
peduncle. 


N.B.— In a few cases the sections have been reversed in the printing. This is 
denoted by a star in the right lower corner. 
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The symptoms and signs presented by syphilis of the liver and 
syphilis of the stomach, and to a less extent by syphilis of the 


* Rev. Neurol., 1921, 37, 534. 

= Jour. f. psychol. u. Neurol. 1920, 25, 828. 
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pancreas, small intestine and colon, have gradually become definite 
clinical entities, sufficiently well studied that antemortem diagnosis 
of these diseases may be made with considerable accuracy. In a 
review of our series of 12,000 admissions into the medical depart- 
ment of the University Hospital we find that among a large number 
of sjqihilitics there were only a few (0.37 per cent) with syphilitic 
disease of the digestive organs. The liver, probably because of its 
size, its immense blood supply and function of detoxication, more 
frequently is sufficientlj’’ diseased to produce recognizable clinical 
symptoms and signs. 

Syphilis of the Liver. In a careful study of our records we find 
that sjqihilis produced clinical evidence of changes in the liver of 
21 individuals. In only 1 instance among 470 secondary sjqihil- 
itics was there any sign or symptom indicating sjqihilitic damage in 
the liver. In this 1 patient there was a history of slight but defi- 
nite jaundice early in the secondary eruption but jaundice was not 
observed by us in any of these 470 patients, nor was the liver 
pathologically enlarged. Jaundice occurring early in syphilis, 
during the so-called secondary stage, may occur in two forms, the 
mild icterus which is symptomatically like ordinary acute catarrhal 
jaundice and usually runs a somewhat similar course, and the severe 
jaundice (icterus gravis) which is still much more uncommon and 
presents clinically the features of acute yellow atrophy. Both of 
these types are well described by Wile* in a review of his ovm cases 
and those which he collected from the literature. The incidence of 
the mild form at the University Hospital of Michigan was only 3 
in 500 cases of secondary syphilis. The mild icterus may probably 
be considered as an acute visceral exanthema with edematous and 
catarrhal changes within the organ. The severe form may rarely 
follow the mild form if this be prolonged. It is more properly a 
severe parenchymatous hepatitis due to the toxins of the spirochete. 
The literature of acute yellow atrophy of the liver and icterus gravis 
S5q)hilitica states that about 10 per cent of acute yellow atrophy 
is due to sjq)hilis. This form of syphilitic disease of the liver has 
not been disco^^ered in this Clinic. 

In the tertiary or late stage of the disease we may consider three 
clinical forms of liver change, namely, the gummatous or circum- 
scribed, the cirrhotic or diffuse tjq)e "with combinations of these 
2 tjq^es, and third, amjdoid liver occurring as a part of a general 
amyloidosis in tertiary syphilis. The diffuse or cirrhotic type is 
by far the most common. Amyloid disease of the liver is the least 
common change in the liver due to sjqDhilis and the most difficult 
to diagnose. The gummata may vary enormously in size as noted 
particularly in 1 of our cases. 

A white woman, aged twenty-one years, two and a half years 
after a primary genital sore, had noted a tumor mass in the epi- 
gastrium which at times must have been 6 inches or ruore in diam- 
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eter. The mass would enlarge rapidly in three or four days and 
become very hard, gradually decrease in size in the next three or 
four weeks and soften. According to our belief it ^Yas smaller 
at the time when she was admitted and the mass was then about 
the size of an orange and located in the left epigastrium, originating 
in the left lobe of the liver. It actually incited away when large 
doses, up to 130 gr. a day, of potassium iodid were given. The 
dull aching pain and the liver enlargement had existed for nearly 
fourteen months. She had lost about 44 pounds. There was a 
very slight fever, at times up to 100 ° F. The spleen was markedly 
enlarged. The serum Wassermann was four plus. 

The diffuse involvement causes either an enlarged or a small 
liver, depending chiefly upon the stage when the disease is recog- 
nized. Early the changes may closely resemble those encountered 
in the hypertrophic or biliary cirrhosis. Late in the disease the 
organ becomes shrunken, both clinically and pathologically resem- 
bling the atrophic or Laennec’s form of cirrhosis. There has been 
much discussion as to the relation between syphilis and alcohol in 
the production of the small hard and nodular cirrhosis, particularly 
as both etiological factors are often present in the same individual 
Owen^ in reviemng the literature and reporting his own series of 
cases stated that the present evidence indicates that very com- 
monly syphilis or a combination of sjT^hilis and alcohol are etiological 
in producing the nodular cirrhosis. 

Among 167 cases of tertiary syphilis not including involvement 
of the central nervous system sj'philitic disease was diagnosed 
twenty times. Of these, 10 were chiefly of the cirrhotic type, in 
7 the changes were chiefly gumma formation, and in 3 there were 
well-marked cirrhoses as well as palpable gummata. Clinically 
syphilis of the liver is much less commonly recognized than are 
definite changes found at postmortem. This is readily explained 
in that the less severe changes often fail to produce any sign or 
symptom and that a large proportion of the livers have only capsular 
sears as their chief gross evidence of syphilis when examined at 
autopsy. 

Of the 20 cases there were 12 males and 8 females. The average 
age of the patient was forty-three years; the youngest was a woman 
of twenty-one years and the oldest a man of seventy-one years. 
Four were thirty or younger. There were no congenital cases. In 
9 of the individuals the occurrence of the primary sore was either 
denied or the date of its occurrence unknown. The \average time 
elapsed after the primary sore in those cases where a primary was 
admitted was ten and a half years. The longest time elapsed was 
torty-one years and the shortest was one and a half years In 
none of the cases had there been any early antisyphilitic treatment, 
ihe use of alcohol was admitted in 7 of the cases, by 3 to excess by 
3 moderately and by 1, a little. 



256 GATE^VOOD: SYPHILIS OF THE DIGESTIVE ORGANS 

The duration of symptoms referable to liver disease was from 
two weeks up to eight years. The symptom of pain or distress was 
quite variable. In 7 there was no distress of any sort. In 5 there 
had been dull but not severe pain in the region of the liver, in 3 
moderately severe pain and in 5 agonizing pains similar to those 
occurring in attacks of gall stones (Portis^). Those in which there 
was a dull distress or moderate pain usually described this as located 
in the pit of the stomach or under the right costal margin, but at 
times the pain was under the left costal margin. It was often 
mentioned in our histories as a dull dragging sensation or feeling of 
fulness and heaviness, in some cases increased at once by eating, 
in others not at all influenced by food, • In several the pain was 
worse at night. In those who had severe attacks of pain the pain 
was described as originating under the right costal margin, radiating 
up into the chest in some cases and increased by deep breathing, 
in others referred to the right scapular region or directly through or 
around to the right back. In some cases there were several such 
acute attacks with more or less continuous distress between the 
attacks. 

A tumor mass or enlargement in the upper abdomen was felt by 
the patient in fiA^e instances. 

Vomiting was one of the chief symptoms in 1 case and was present 
in 2 others. The appetite was described as good in 14, fair in 3 
and poor in 3, The weight loss varied from slight up to 50 pounds 
and where the amount was definitely knovm it averaged 20 pounds. 
One patient gained 14 pounds above his usual weight; this gain 
was largely due to edema and ascites. 

In 5 of the patients there was history of fever accompanying the 
illness and in 3 of these also a history of chills. Two had rigors 
during their hospital stay. In 9 cases the temperature charts 
showed some fever and in 3 this exceeded 101° F. (Bolleston,^ 
Friedman^) . 

Jaundice was recorded in 8 cases and in 3 was quite marked and 
prolonged. In 2 the stools were clay-colored and 6 had bile in the 
urine. 

Hematemesis and melena occurred on several occasions in 2 cases. 
In 5 there was ascites, in 2 slight, in 1 moderate and in 2 marked 
ascites. The amount removed from one totaled 17,450 cc of which 
7750 cc were removed at one tapping. In 1 patient there was a well- 
marked caput medusas. 

The liver was enlarged markedly in 8, moderately in 8, slightly 
in 2, not at all in 1, and of less than normal size in 1 case. It was 
tender in 13 cases, as a rule only slightly. The consistency was 
firmer than normal and at times hard. 

The spleen was definitely enlarged in 13 of the 20 patients. In 
8 the spleen extended two fingers breadth or more below the left 
costal margin and in 1 nearly a hand’s breadth below the costal 
margin and across to the navel. 
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In those cases in which gastric anatyses were done there was no 
constant finding. In 2 there was a relatively high acidity and in 
the others normal down to anacidity. No gastric retention occurred 

in any of them. ^ ^ . 

In 13 there were other signs of syphilis such as aortitis, periosteal. 

or bone syphilis, syphilis of the central nervous system, or scars on 
the genitals and elsewhere of an unmistakable character. The 
Wassermann was strongly positive in 15 and negative in 3 cases. 
In 1 the reaction had previously been positive but by treatment had 
been rendered negative. In 1 it was not recorded. In those cases 
in which there was a negative reaction syphilis was admitted^ and 
there were additional evidences of syphilis elsewhere. ^ In 2 patients 
reexamined five years after the diagnosis of sjTihilis of the liver 
the blood Wassermann which at first w’as four plus became nega- 
tive under treatment. The liver changes were not permanently 
improved. 

All of the 7 clinical tj'pes described by Rolleston^ except defi- 
nite amyloid disease were present in our series. There were 3 
cases in which the picture resembled Banti’s disease with a rather 
marked anemia, the spleen much enlarged and the liver relatively 
small. In 4 cases the picture was rather that of hepatic tumors, 
large gummatous masses in the liver being palpable. One case 
with chills and fever and a large tender liver mass which varied 
greatly in size and grew rapidly resembled a liver abscess. There 
were 5 patients in whom the symptoms and signs resembled atrophic 
cirrhosis with enlarged spleen, dilated collateral portal circulation, 
and in 1 case a caput medus®. The remaining 7 more closely 
simulated the hypertrophic form of cirrhosis. We have already 
mentioned those cases in which the pain and the gastric symptoms 
resembled gall-bladder, and gall-stone disease. 

Obviously there are cases in which the differential diagnosis is 
difficult. The therapeutic test, especially the use of large doses 
of potassium iodid increasing to the tolerance of the individual, 
we have found of especial advantage in a number of cases. Gum- 
mata unlike carcinomatous masses rapidly melt under this treat- 
ment, However, in 1 of our cases the original diagnosis was 
carcinoma of the liver. The abdomen was explored at one of the 
best clinics. Gummata were found. Faithful therapy for five 
years thereafter failed to cure and finally larger gummatous masses 
were present at our last examination. The liver enlargement of 
passive congestion due to cardiac decompensation in the luetic 
presents, another difficult point of differentiation. Usually the liver 
is less tender if the enlargement is due to syphilitic changes in it. 
In 1 of our cases both syphilitic myocardial disease with cardiac 
decompensation and hepatic syphilis were present. The liver was 
first involved enough to produce large ascites. Later the leas 
became swollen and the patient dyspneic. 
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Syphilis of the Pancreas. Clinically syphilis of the pancreas is 
rare. Walter Sallis/ in 1913, was able to collect only 15 cases of 
clinical pancreatitis due to sjTihilis. The disease seems to be much 
more common in a form sufficiently mild not to produce clinical 
symptoms but to be recognized by the pathologist in cases of vis- 
ceral syphilis, especially in association with s^qihilitic cirrhosis of 
the liver. 

In our series of 12,000 cases among which were 23 cases of pan- 
creatitis clinically diagnosed, only 2 instances of clinically s;^T>hilitic 
pancreatitis occurred, unless we include diabetics who showed 
evidences of sjTihilis, either by history, positive Wassermann reac- 
tion, or other clinical evidences of coexistent s.^Tihilis. 

One of the patients referred to was a woman, aged thirty-six years, 
who gave a definite history of sj^ihilis, the primary lesion having 
occurred fourteen years ago, and a history of several miscarriages. 
She had had no antisj^ihilitic treatment. Her present symptoms 
began four months before admission, the main complaint being 
pain and tenderness in the region of the stomach, gaseous distress, 
and cramping pains at once after meals, this distress chiefly epi- 
gastric with radiation to the region of the right scapula. The 
distress was always worse when lying on her back. There was much 
nausea and vomiting immediately after meals, though her appetite 
was good. She had lost 40 pounds since the onset of her trouble. 
Sugar was discovered in her urine three weeks before admission. 
While in the hospital she had a little irregular fever, once up to 
101° F. nathout obvious cause and some tenderness in the region of 
the pancreas. The liver and the spleen were not enlarged and no 
tumor mass was palpable. The serum Wassermann was four plus. 
The leukocj'te counts were normal. The urine constantly showed 
a trace of sugar. The duodenal contents showed a diminution of 
all of the pancreatic ferments. She was given two intravenous injec- 
tions of diarsenol and the usual dosage of potassium iodid and 
mercurial inunctions. She returned in four months much improved, 
physically and symptomatically well. Sugar no longer appeared in 
the urine. The Wassermann test remained four plus. 

The other patient, a man with a positive Wassermann and the 
clinical picture of taboparesis, showed a glycosuria repeatedly and 
had symptoms of polyuria, polydjT)sia and polj’phagia lasting one 
month. Later under antiluetic and dietetic treatment the sugar 
tolerance became so great that sugar did not appear in the urine 
with a diet of 200 gm. of carbohydrate, 60 gm. of protein and 200 
gm. of fat. 

Among 286 diabetics only 5 had a positive Wassermann or history 
or other evidence of sj^ihilis. Should we consider these 5 and the 
above described cases all as due to syphilitic disease of the pancreas 
it would be evident that in our series syphilis has rarely produced 
clinical manifestations of pancreatic involvement. We prefer to 
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Consider these 5 diabetics with positive Wassermanii tests as indi- 
viduals in whom there was pancreatic disease and sjTjMlis, the 
syphilis either coexistent or causative, this point remaining un- 
proven. It would seem that with an incidence of 167 tertiary 
syphilitics and 286 diabetics among the 12,000 admissions, and only 
7 of those who had positive Wassermanns showing a glycosuria, that 
though pathologically syphilitic changes may be found frequently 
in the pancreas, just as in the liver, spleen and aorta, much less 
commonly does syphilis cause the diabetic sjmdrome or produce 
clinically recognizable disease of the pancreas. 

Warthin’ has advanced arguments from the viewpoint of the 
pathologist that diabetes may be frequently caused by sj^hilis. 
From the clinical side these have been well refuted by Rosenbloom,^ 
Lemann,^ and by Carnot and Harvier.^** 

Gastric and Intestinal Syphilis. Syphilitic disease of the stomach 
and bowel, exclusive of the rectum, we have found exceedingly 
rare. In a material which furnished 286 duodenal ulcers and 197 
gastric ulcers of the so-called peptic type, we have found 3 cases 
of syphilis of the stomach, and 1 case of syphilis of the large and the 
small intestine, the latter case“ occurring as a late manifestation in 
1 of the patients with gastric and hepatic syphilis. We can 
scarcely enter into a discussion of the pathology, clinical types and 
diagnosis of gastric s}q)hilis. It is not only essential to prove the 
existence of syphilis and the presence of organic gastric disease by 
the usual clinical methods but also to follow for some time the 
clinical course. One of our cases was little improved by antiluetic 
therapy but the nature of the process was conclusively proven at 
autopsy. Another is after nearly three years symptomatically 
cured but has a very marked hour-glass deformity of the stomach 
which will probably necessitate surgery. 

In our entire series there were 3 syphilitics, 2 with syphilis of the 
central nervous system and 1 with hepatic and nasal involvement, 
who had the clinical picture of gastric ulcer with the usual history, 
laboratory and roentgen-ray and physical signs of peptic ulcer. 
They all responded to dietetic and alkali therapy. 

The one instance of intestinal syphilis was of the extensive ulcer- 
ative type. There were marked diarrhea, large hemorrhages from 
the bowel, much mucus and pus in the stools, an irregular fever up 
to W3° F., mild delirium, marked anemia, a well-marked leuko- 
penia, and after four months of the intestmal symptoms the patient 
died and an autopsy was performed. Because of absence of any 
evidence of tuberculosis, negative Widal tests and blood cultures, 
the absence of parasites in the stools, and the general clinical picture 
a probable diagnosis of syphilitic enterocolitis had been made 
antemortem. 

As yet syphilitic disease of the intestine is too rare to have pro- 
duced any known clinical syndrome. 
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Syphilitic disease of the esophagus was diagnosed once in the 
medical service. Practically all patients with esophageal disease 
are admitted into another service. Likewise, patients with rectal 
sj^ihilis have usually been admitted to general surgery. 

Summary. 1, Though s.^Tihilis is a relatively common disease in 
the medical clinic of the University Hospital of Iowa, only 45 among 
12,000 admissions were for syphilitic disease of the digestive organs. 

2. Clinical evidence of hepatic involvement during the secondary 
stage of syphilis was quite rare, occurring in only 0.21 per cent of 
such cases. The clinical picture in tertiary’’ sj'^philis of the liver is 
quite varied and 6 of the 7 tjqies described by Rolleston were recog- 
nized among the 20 cases discussed. 

3. Only two instances of sj'philitic pancreatitis were diagnosed. 
SjqDhilis may be a factor in the production of the diabetic syndrome, 
but clinically there seems to be very little relation between the 
two diseases. 

4. S3’^philis of the small intestine is extraordinarily rare. Less 
than a half of 1 per cent of organic disease of the stomach and duo- 
denum is sjqjhilitic, 
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OCULAR LESIONS COMPLICATING ULCERATIVE COLITIS. 

By Burrill B. Crohn, M.D., 

NEW YORK, 

(From the Medical Department of the Mount Sinai Hospital, New York.) 

« 

The following cases are described with the object of pointing out 
an unusual complication of chronic ulcerative colitis of tlie nature 
of inflammatory ocular or para-ocular phenomena. In first seeing 
these cases the resemblance to clinical and experimental xeroph- 
tlialmia was so striking as to be convincing. On the other hand, 
a search of the literature disclosed a somewhat analogous condition 
described for specific dysentery as seen at the Eastern War front. 
The exact nature of the lesion may therefore.remain in doubt until 
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further observations on such cases lead to more decisive information 
and data. 

Case I.— The first case was that of a woman, aged twenty years, 
of American birth, who had been ill ivith fever and diarrhea for 
six weeks. About two years ago, immediately after^ pregnancy, 
she suffered from a severe diarrhea which lasted continuously for 
nine months. During that time she had, according to her state- 
ment, an irregular fever, frequent and often uncontrollable bowel 
movements; she lost 40 pounds in weight. After nine montlis of 
illness she began to improve and thereafter remained well for eleven 

months. . 

Six weeks ago she suffered a recurrence of . her illness. The 
diarrhea has been almost continuous, consisting of 8 to 12 or more 
bowel movements a day composed of mucus, some admixture of 
blood and fecal matter. The asthenia has been marked, emaciation 
extreme; her previous weight was 134 pounds; she now weighs 
approximately 70 pounds. During this last week she has complained 
of being almost unable to see on account of a violent inflammation 
of her eyelids. 

The physical examination showed extreme emaciation, general 
abdominal tenderness, a febrile state associated with marked 
debility and prostration. The blood-pressure was subnormal and 
a marked anemia was present. During the period of observation 
a sigmoidoscopic examination revealed diffuse chronic ulcerative 
colitis, apparently of the non-specific type. The feces were re- 
peatedly examined with the warm stage; amebes were absent. 
Agglutination tests of the blood against various strains of dys- 
entery organisms were negative. 

When first seen the patient insisted upon being kept in a room 
from which ail daylight was excluded. The photophobia was 
intense, the eyes being kept continually covered. The report of 
the ophthalmologist (Dr. Mark J, Schoenberg), which accompanied 
her admission to the hospital, stated that an acute diffuse con- 
junctivitis was present; a superficial ulcerative process of the cornea 
was described. The exact nature of the lesion could not be ascer- 
tained but it was remarked that the process was apparently an 
unusual one not falling readily into any known clinical category. 

Upon admission to the hospital it was determined that in spite 
of the severe colitis present, the state of severe emaciation called 
for a more liberal dietary. The exact nature of the diet during 
the previous weeks could not be ascertained but was reported by the 
patient to have been extremely limited, consisting only of fluids, 
cereal gruels, vegetable soups and sunilar bland, non-irritating 
substances. A liberal diet was now prescribed, including baked 
potato, asparagus tips, puree of peas, custard, eggs, toasted white 
bread and butter, the above being a sample diet recorded for one 
day. Local treatment for the colitis was held in abeyance. 
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Almost immediately a change in the clinical course took place. 
The inflammatory condition of the eyes resoh'ed ivithin two to tliree 
days; within that time the edema of.tke conjunctivse and the corneal 
cloudiness cleared up ; photophobia immediately disappeared. This 
fact is all the more striking in the light of the information forwarded 
by the ophthalmologist. He stated that all usual therapeutic means 
for combating an ordinary conjunctivitis had failed. Furtlier, 
smears from the purulent secretion were repeatedly negative for 
bacteria. Witliin two weeks tlie colitis subsided, though little in 
the way of local treatment to the intestine had been instituted. 

In the course of the last year the patient has remained well. 

The immediate clearing up of the eye condition upon cliange from 
a fluid diet restricted to but one or two food substances to a diet 
representing all tlie known nutritional substances suggested that 
the ophtlialmic pieture was in some way a nutritional deficiency 
phenomenon analogous if not identical with xerophthalmia. 

Case II.— A few weeks later (February, 1923), the following case 
was admitted to the medical wards of the hospital. The patient, a 
married woman, aged twenty-five years, had been ill for six weeks, 
complaining of abdominal pain, severe, cramp-lilce in character 
and diarrhea consisting of 10 to 15 daily movements of blood and 
mucus. The physical examination shows a poorly-noiu’ished woman, 
very pale. She has a herpetic eruption on her lower lip; the buccal 
mucosa and lips show numerous slightly elevated irregular opaque 
plaques resembling an aphthous stomatitis. A marked secondary’' 
anemia is present, the blood count reading : 

Hemoglobin, 40 per cent; erythrocytes, 2,900,000; leukocytes, 
8400; polymorphonuclears, 65 per cent; lymphocytes, 31 per cent; 
mononuclears, 1 per cent; myelocytes, 2 per cent; platelets, 350,000. 
Coagulation time, four minutes. The sigmoidoscopy shows tlie 
picture of an intense ulcerative colitis. Amoebre are absent and 
blood tests fail to show any agglutination against various strains 
of dysentery bacilli. The clinical picture is that of a non-specific 
ulcerative colitis. 

This patient also shows evidence of a marked photophobia. 
She lies in the ward with her eyes covered by her hand, with her 
head turned away from the window. The ophthalmological examina- 
tion by Dr. Cyril Barnett on February 10, 1923, was reported as 
follows: Fundi normal. A small area of infiltration is seen at the 
limbus of the right cornea (five o’clock) with an erosion of the super- 
ficial epithelium and faint ciliary injection. This probably repre- 
sents a reopening of an old corneal lesion. 

Before admission to the hospital she had been maintained on a 
diet conforming with the usually accepted idea for the dietary 
management of an acute colitis. It had consisted strictly of boiled 
cereals and cereal broths, tea, meat infusions. Soon a radical 
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change in her alimentation was prescribed, a rather full diet includ- 
ing eggs, milk, butter and the tuberous vegetables being allowed. 
Within three days the eyes were reported as practically norrnal. 
Coincidentally a general improvement took place. _ The colitis 
was treated by irrigations with neutral acriflavine solution 
(1 : 4000), the colitis symptoms rapidly subsiding. Within two 
weeks the sigmoidoscopic control examination showed the healing 
process to be far advanced. The patient was discharged, well, 
six weeks after admission. 

In this case, as in the former, the exact nature of the ocular 
disturbance was not completely understood until after the disap- 
pearance of the symptoms. However, it was again noted that 
without the institution of local treatment, prompt recovery ensued 
upon change of diet and the administration of a complete dietary 
representing all the classes of food substances rich in vitamins. 

The resemblance to the clinical picture of keratomalacia or 
xerophthalmia seemed rather striking. Within the last year a 
condition almost identical with the above clinical observation has 
been produced experimentally in rats by Yudkin and by Yudkin and 
Lambert.^ By maintaining these laboratory animals, for a few 
weeks, on a diet deficient in fat-soluble vitamin they were able to 
reproduce ocular lesions similar to the above clinical observations 
and apparently identical with the eye disturbances which under 
similar experimental conditions had been produced in 1908 by 
Talta and Noeggerath® and in later years by Osborne and Mendel,* 
by McCollum, Simmonds and Parsons,® and by Mori.® 

The experimental eye disturbances in the rat have been most 
carefully studied and described by Yudkin and Lambert. They 
attribute the condition to an insufficient lachrymation which results 
from a degeneration and inflammatory process in the paraocular 
lacrimal glands. Epithelial degeneration and vacuolization of the 
secretory tubules may take place followed by suppuration, fibrosis 
and atrophy. The earliest manifestations in rats is a slight photo- 
phobia, lacrimation and reddening of the conjunctivse. The 
lachrymal fluid is viscid; there is edema of the eyelids. The eye 
lashes fall out and the lids stick together with matted secretion. 
The corneal surface remains smooth. However, after a time, 
a cloudiness of the cornea may occur with the formation of char- 
acteristic corneal plaques. This does not necessarily imply corneal 
ulceration for under the plaques the epithelium may be well pre- 
served, as is shown by testing the corneal surface with fluorescin. 
Ulceration may come later if the dietary deficiency be prolonged. 
The corneal opacity consists of keratinized epitlielium beneath which 
tire deep layers of epithelial cells are generally found intact. The 
whole represents a low-grade inflammatory process. In the con- 
junctiva, Mori has described the process as due to the formation 
of granules of keratophylin in the cytoplasm of the secondary layer 
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of these cells. The same process they say cannot take place in the 
cornea except at tlie limbus; ulceration they attribute as of secondary 
nature and due to bacterial contaminations. 

It will be noted that tlie clinical phenomena occurring in tlie 
above cited cases of colitis agree, even in detail, with the experi- 
mental lesion produced in tlie rat by a diet deficient in ^^tamin A. 
The photophobia, swelling of the eyelids, the generalized conjunc- 
tivitis, the corneal opacity occurring at the limbus and resembling 
a corneal ulcer— the whole process disappearing promptly upon the 
administration of a general diet without the further eiddence of the 
presence of a true ulcer of the refracting tissue of tlie eyeball. 
These common features speak for the parallelism between tlie clinical 
bedside observations and the experimental lesions as observed in 
laboratory animals. 

In 1904 Mori described, during a famine in Japan, a like lesion 
affeeting 1400 children between tlie ages of two and five years. 
During the World War, Bloch" described 40 cases, at Copenhagen, 
in children wlio were being fed on skimmed milk. The cliildren 
were saved from corneal ulceration and blindness by the administra- 
tion of whole milk and butter. In tlie experimental lesion produced 
by Osborne and hlendel in 1913 the lesion was immediately cleared 
up bj’’ feeding cod-liver oil and butter. Wilson and DuBois® 
recently describe a fatal case of keratomalacia in an infant of 
five and a half months who was fed only witli condensed milk. 

^The condition is commonly attributed to a deficiency of fat- 
soluble vitamin A, and constitutes a disease which represents one 
of tlie clearest and most concrete examples of a idtamin disturbance. 
The primary sources of vitamin A are to be found in nature in raw 
milk, animal fat, egg yolk, green leaves and in the growing parts 
of plants. In animal tissues it is present in great abundance in 
liver, heart and kidneys as well as in eggs; it is richly present in milk 
and, of course in butter. It is less abundant in stale miUc, dried milk 
and in boiled or pasteurized milk (McCarrison.®). Green I'-egetables 
and shoots contain it in liberal degree. Fruits contain it in only 
in small amount, except the tomato. 

It will tlius be seen that the conventional and accepted diet for 
the treatment of acute or clironic colitis is practically devoid of these 
food substances whicli harbor tliis element essential to healtli. 
Neither of these patients had received as part of tlieir dietar.y 
raw milk, butter, eggs, fruits or green vegetables, all being sub- 
stances supposed to aggravate diarrheal conditions and to retard 
healing. And if tliey did receive a diet including even in part some 
of tliese articles, it is unlikely that they were fed a quantity suffi- 
cient to maintain tlie vitamin reserve of the body. The continuous 
diarrhea, with its marked intestinal hjqiermotility, undoubtedly 
furthered the deficiency process by hurrying tlie partially digested 
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food out of tlie body before absorption from the diseased colon 
could be accomplished. While the human and animal body has a 
fairly large storage supply of vitamin A, it is apparently exhausted 
witliin five to six weeks, a period of time similar to that neces- 
sary in the rat (four weeks) before the onset of xerophthalmic 

manifestations. . . 

In these two cases of colitis no claim is made that the intestinal 
disease is of deficiency origin, even tliough the rapid clearing up 
of the inflammatory process seemed to follow, as of cause and effect, 
the administration of a general diet. It might, however, be not 
amiss to stop for a moment to heed the warning suggestion of 
McCarrison who hjT^othetically declares tliat many of our cases 
of intestinal disorders and inflammations are of possible deficiency 
origin, a dietary inbalance giving rise to the condition and bacterial 
invasion acting only as a secondary factor. 

When one considers the duration of time over which chronic 
ailments extend and one remembers the often monotonous or one- 
tone diet prescribed, it is rather surprising tliat one does not more 
often see general evil results from protracted dietary restrictions. 
The class of gastric dyspepsias, psychasthenic neurotics with self- 
prescribed dietary limitations and particularly gastric ulcer patients, 
who for long periods of time, are maintained on milk, or on milk and 
eggs without many fruits or vegetables — these may offer a fertile 
ground for the clinical manifestations of deficiencies in vitamin 
B and C classes. 

In regard to tlie question of differential diagnoses it is of interest 
to remark that the literature of the last few years contains references 
to a form of conjunctivitis and iritis occurring as a complication of 
the specific form of dysenteric colitis. In the original description 
of Crouzon^® (1916) he associates this conjunctivitis with a form 
of arthritis, both occurring in the same cases of dysentery as com- 
plications during the height of the course of the disease. Among 
420 cases of dysentery studied at the war front, he observed 9 cases 
of rheumatism.” He remarked tliat a peculiar form of conjunctivi- 
tis might occur before, with or after the rheumatism ; that it appeared 
usually about tlie tentli to fifteenth day and only in the most severe 
cases. The arthritis and conjunctivitis was observed just after 
the cessation of the diarrhea or often with exacerbations of the 
temperature. 

Cosse and Delord,^^ ophthalmologists, studied the same series 
of cases reported by Crouzan and give a more intimate picture of 
tlie ocular &nd paraocular changes which complicate this specific 
tjqie of colitis. Both eyes are usually involved at once; there is 
no cliemosis or reddening of tlie bulbar conjunctiva. The pal- 
pebral conjunctiva is red, particularly the inferior lid. There 
is a moderate mucoid secretion, but no pus. Blepharospasm and 
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photophobia are absent; the iris is normal. The mierobiology of 
the conditions is absolutely negativ’^e. In one case a peripheral 
keratitis with iritis was observed. 

They considered the condition as one of pseudo-rheumatism 
occurring as a complication of the dysentery. They regarded the 
eye condition as of toxic, or metastatic, rather than of bacterial 
origin. 

The clinical picture, both as regards the rheumatism and the 
ocular manifestations, Avas confirmed by Graham, ^11 English 
observer also at the Avar front. He studied 50 cases of dysenteric 
pseudo-rheumatism many of AAdiich AA^ere complicated by the specific 
form of non-bacterial conjunctiAutis. He adds 7 cases of the more 
seA^ere class characterized by cyclitis and iridocyclitis. 

Cope'® regards the arthritis as direct^'' due to the Bacillus dysen- 
teriie though quoting a personal communication from Sir William 
Campell in AAdiich the latter states that the fluid aspirated from the 
joints of 18 cases Avas entirelj' sterile. All obserA’-ers agree that the 
conjunctiAdtis is also a sterile process, clearing up Avithin seven 
days without treatment. 

As regards the ophthalmic manifestations of the tAvo cases under 
discussion in this paper, are Ave dealing with examples of nutritional 
disturbances of keratomalacia or xerophthalmia? Or, does there 
occur in non-specific ulceratiA^e colitis a form of metastatic con- 
junctivitis and keratitis analogous if not similar to the condition 
described as complicating specific dysentery? 

The analogy of tlie ocular condition as we have observed it, to 
clinical xerophthalmia as described under conditions of famine 
in Europe and Asia, and its similarity if not identity to experimental 
keratomalacia produced in rats by diets devoid of vitamin A sub- 
stances, would be strong arguments in favor of its origin in an 
avitaminosis. On the other hand, the fact that a pseudoarthritis 
and a similar conjunctiAutis and keratitis has been described for 
other forms of dysentery might induce one to believe that both con- 
ditions are metastatic complications of infectious ulcers of the colon, 
of AvhateA'^er origin, but probably a result of secondary infections 
of such ulcers Avith pyogenic bacteria. 

Summary.— All forms of colitis have, as common characteristics, 
certain conditions that might tend to a vitamin deficiency, that is a 
prolonged course, severe diarrhea, rapid loss of weight, nutritional 
deficiencies, and are customarily treated by a marked restriction 
in the dietary menu. It would thus appear possible that all the 
forms of conjunctivitis and keratitis described in this disease are 
of the same nutritional nature, namely, tliat of an avitaminosis, 
non-bacterial in origin, clearing up promptly without local treatment 
and improving upon the administration of a generous and general 
dietary. 
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RINGWORM OF THE TOES AS FOUND IN UNIVERSITY 

STUDENTS. 

By S. H. Hulsey, 

AND 

F. M. Jordan. 


(From the Laboratory of Dermatological Research, Department of Cutaneous 
Medicine, University of Pennsylvania.) 


To the average medical man ringworm of the toes appeals little 
because ordinarily it is such a trifling ailment. The specialist, 
however, is aware first that it is far more common than is generally 
imagined, and second, that the affection extends often enough to 
other parts of the body. More exactly, the toes serve as a reservoir 
for fxmgi, just as the tonsils do for pneumococci and streptococci, 
and from this position the disease may be transferred elsewhere, 
inducing an eczematoid ringworm of the hands and axilla or the 
well-known tinea cruris — “jockstrap itch.” 

Many a physician will recognize lie lesion and at once will realize 
the frequence of this condition when its several manifestations 
are pointed out. It appears, with variations, in three forms. First, 
the familiar cracked toe and soft corn— a macerated hyperkeratosis, 
between the toes (generally the fourth and fifth), with moderate 
surrounding inflammation. Second, as an eczema— red, oozing, 
and furiously itchy, extending from an interdigital position such as 
the above. Third, as a diffuse hyperkeratosis with blisters. 

The purpose of our work was to furnish precise figures as to the 
frequency of the affection m a uniform class of society, and to 
investigate certain other phases of the disease such as: ’(1) The 
duration; (2) the association of other varieties of ringworm; (3) the 
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influence of residence (that is, tlie location of tlie indivicluars home) 
as an etiological factor; (4) the frequency Avith Avhich the- fungus 
could be demonstrated on direct examination and in culture. 

Methods, One hundred uniAmrsity men mostly medical students, 
living on the campus at the UniA^ersity of Pennsyh^ania, but coming 
from various parts of the country furnished the material. Their 
toes Avere examined for clinical eAudence of ringAVorm, and after 
classifying the lesions and recording data on mimeographed proto- 
cols the surface of the toe Avas cleaned and scrapings collected. 

These scrapings Avere prepared for microscopical examination in 
the usual AA^ay by putting some on a glass slide, treating AAotli a fcAA"- 
drops of 10 per cent potassium hydroxid, covering Avith a glass 
slip, and alloAA'ing the preparation to stand for a fcAV minutes, or 
OA'^ernight, before examining under the microscope for the presence 
of the ringAA'orm fungus. If found, tubes of culture media AA^ere 
inoculated and the ringAA'orm species determined. The folloAAdng 
tables record the results of analysis of the protocols. 

TABLE I.— INCIDENCE OF CLINICAL RINGAVORM. 


Number of volunteers examined 100 

Clinically positive 67 

Clinically negative 23 

Questionable* 10 


* Some of these were found positive and some negative for fungus on microscopical 
examination of scrapings. 

TABLE 11.— DISTRIBUTION OF LESIONS ACCORDING TO TYPE. 


Macerative 


Number. 

, . 68 

Per cent of 
clinically posi- 
tive patients. 

88 

Eczematoid 


. 2 

3 

Scaly 


. 7 

9 

Hyperkeratotic . . . , 



. 0 

0 

Total 


. 77 



TABLE III.— ASSOCIATED FORMS OF RINGWORM. 

Niunber of volunteers examined 
Associated ringworm at present 
Associated ringworm in the past 


TABLE rV.— INFLUENCE OF RESIDENCE. 



Number 

examined. 

1 

Number 

positive 

clinically. 

Number i 
negatiim i 
clinically. 

Number 

positive 

micro- 

scopic. 

Per cent 
positive 
of total 
examined. 

Per cent poafive of 
cases exaiuiped in 
each section. 

Clinically. 

Mcro- 

scopic. 

East .... 

58 

1 

32 

! 

26 

30 

32 

55 

52 

West .... 

1 

1 

0 

1 

1 



Middle West 

20 

10 

10 

■ 7 

20 

50 

1 33 

South 

1 21 

1 

12 

9 

9 

21 

57 

1 43 


100 

0 

14 
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TABLE V.— MICROSCOPICAL FINDINGS. . 

Fungus found in scrapings 49 

Fungus not found in scrapings 28 

Total examined - .... 77 

TABLE VI.— RESULTS OF CULTURES. 

Positive ^ 

Negative 44 

Total cultured 49 

* Only 49 of the 100 students examined were tested culturally. 

Conclusions. 1. Type of Lesion: The macerative (soft corn) 
predominates— 88 per cent of all forms. It is not generally appre- 
eiated that this lesion has a fungous conneetion. 

2. Associated Ringworm: From 10 to 15 per cent of those exam- 
ined had had some other form of ringworm previously. 

3. Residence: Much to our surprise this does not seem to have 
played any part in determining incidence. 

4. Incidence: (1) On the clinical basis, that is, from objective 
symptoms alone, 67 per cent of our student body have ringworm of 
the toes. (2) On the evidence of the microscope, that is, the dis- 
covery of mycelia, 49 per cent were affected. (3) Culturally proven 
cases number 5 per cent. Certainly the valid figure is higher than 
this after what has been noted above. The state of vitality, cul- 
tural requirements and other circumstances surrounding these 
mycelia merit further investigation. (4) This disease is by no 
means one affecting particularly the dispensary class of patients. 

5. A Focus of Infection: Most people are unaware that this 
form of ringworm constitutes a focal infection in relation to the 
dermatological field just as there are focal infections in internal 
medicine. 

^ 6. Importance: Regardless of the question as to what constitutes 
ringworm of the feet, and how much symptomatology must exist 
in order to constitute disease, it still remains as the outstanding 
feature of the above conclusions, that 5 per cent of our student body 
harbor living fungi which are known to be the cause of ringworm 
(as proven by culture), and that from 10 to 15 per cent have had 
some other form of ringworm previously. 
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Per cent. 

63 

37 


Per cent.* 
10 
90 
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HEART DISEASE AND ABNORMAL ELECTROCARDIOGRAMS. 

With Special Reference to the Coronary T Wave.* 

By Harold E. B. Pardee, M.D., 

NE^V YOnK CUT. 

(From the Second Medical Dhdsion of the Now York Hospital and tlie Department 
of Medicine of Cornell University Medical School.) 


The electrocardiogram is a record of the production of electricitj'’ 
by the heart muscle. This electrical production is one of the func- 
tions of the muscle and is intimately connected with the contraction 
of the fibers. If the muscle is diseased it is not likely to produce 
the same sort of electric current as when it is healthy, so that the 
electrocardiographic diagnosis of myocardial disease has become 
possible through the correlation of special abnormalities of the 
record, with special tjTDes of pathological change. By this means 
and by animal experiment our knowledge has been increased, so 
that the electrocardiogram reveals with increasing clearness whether 
the contraction of the heart is normal or abnormal. 

The observation of a patient who showed unusual changes in the, 
ventricular waves of his electrocardiogram both during and after an 
attack of coronary artery occlusion, first drew my attention to the 
possibility that the electrocardiogram might afford a means of 
confirming a clinical diagnosis of this condition.^ The characteristic 
feature was a peculiarity of the T wave (Fig. 1) which was very 
poorly described in the paper in which I originally discussed it. In 
order to correct this defect in the original paper I would like to 
state my belief that the significant feature is the presence in one or 
more leads, usually in only one, of a downward, sharply peaked 
T wave with an upward convexity of the S-T or R-T interval. 
If this feature is only present in Lead III it cannot be considered 
significant unless associated with a downward T wave in Lead II, 
though the dovmward T 2 need not also have this upward convexity 
preceding the peak. 

In the original patient, this peculiarity of T persisted for months 
after the attack. He was lost sight of owing to the war and so an 
autopsy was not obtained when he died in 1919, In 1918 Herrick 
published a case with a typical history of coronary occlusion whose 
record had this same peculiarity of the T wave.^ This patient 
came to autopsy and the scar of an old infarct was found in the left 
ventricle toward the apex. A large number of experiments have 
been done by Smith upon dogs, and a similar change in the T wave 
of the dog’s electrocardiogram was frequently found after tying 
off branches of the left coronary artery.® 

* Presented before the American Society for Clinical Investigation, May 5, 1924. 
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IMany patients with these peculiar T waves have come to my 
attention since the first report, and one of them who was autopsied^ 
was found to have a thrombosis of a branch of the left coronary 
artery (Fig. 2). Quite recently Smith® reported a case that had the 
descending branch of the left coronary artery tied to stop hemor- 
rhage and records of this patient showed the typical T wave for 
many weeks. 



Fig. 1.— Record from a patient who had a thrombosis of a branch of a coronary 
artery. The characteristic feature is seen in the T wave of Lead III; an upward 
convexity followed by a sharply pointed, downward peak. The record incidentally 
showed auricular fibrillation by the small wavelets marked fff. 

It seems as though this peculiarity of T might prove to be a 
reliable physical sign of occlusion of a branch of a coronary artery, 
and that if its causes could be properly understood it might serve 
to confirm or deny a clinical diagnosis of arterioclerosis of the coro- 
naries with narrowing of the lumen. With this in mind I have 
reviewed a series of 150 adult patients from hospital and private 
experience, attempting to determine a relation between the clinical 
features and the electrocardiographic record. Fifty patients were 
diagnosed as having arterioclerosis of the coronary arteries 16 
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\\dth infarction^ 30 Avith chronic narrowing, and 4 in Avliom clu-onic 
narrowing might have been complicated by infarction. Fifty other 
patients were diagnosed as having clironic fibrous myocarditis and 
50 others, chronic valvular disease. 

It is necessary before discussing electrocardiographic findings 
in these three groups of patients, to give the features upon which 
the clinical diagnoses rested. Such a clinical grouping can only 
have value for study when the cases are selected with greatest care 
and when doubtful cases are rigidly excluded. Coronary infarction 
was diagnosed Avhen the patient had had an attack of severe sharp 
pain or a severe heavy pressing pain, felt behind the sternum at a 


9 


Eig. 2. — Record from a case proved by autopsy. The characteristic upward 
convexity of the R-T interval is seen in Leads 11 and III. 



level between the third and sixth chondrosternal junctions oy in the 
epigastrium. The pain Avas accompanied by a sense of difficulty 
in breathing and by marked prostration. The patient AA-^as usually 
covered with cold perspiration, AVas often nauseated, sometimes 
vomited and usually eructated gas. The pain usually radiated, 
though not always, but when it did, passed across the chest to 
either side or to both, perhaps to the shoulder, especially the left 
and often doAvn the arm on its ulnar aspect, more frequently to the 
left arm than to the right. These attacks came on suddenly and 
without any premonition. They came at a time AAdien the patient 
was more or less at ease, not usually immediately after an exertion. 
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He might have been in bed at night, or sitting in a chair after a meal 
or perhaps moving quietly about his home or place of business. ^ 
The pieture of coronary arteriosclerosis with chronic narrowing 
of the lumen is a less clear cut, less definite, but nevertheless clearly 
recognizable picture. The pain is more easily confused with pains 
about the heart arising from other causes, so that the term angina 
pectoris applied to vague precordial pains has often been the cause 
of a vTong diagnosis. We have tried to avoid this error, so that 
patients were selected for this group only when their symptoms 
appeared on exertion or with mental excitement. There were 
attacks of a “pressure” or “heavy feeling”^ or “lump” situated 
behind the sternum between the level of the third and sixth chondro- 
sternal junctions, which became a pain if the exertion was continued, 
and which was severe enough to make it necessary to stop the 
exertion or the exciting feature. The tj’pical pain is not described 
as a sharp pain but is dull and heavy. It may radiate to the left 
shoulder and inner side of the arm and forearm, or more rarely to 
similar situations on the right side. Harely there is radiation to the 
left side of the neck. It is not a steady pain but passes off in a minute 
or so if the exercise is stopped, returning when it is resumed. 
Allbutt® has suggested that similar symptoms may arise from dis- 
ease of the coats of the aortic arch. This may well be the case, 
especially in the presence of arterial hjqjertension, but I believe 
that the pain of aortic disease is not felt below the level of the third 
rib, and so have excluded from the present group those with pain 
above this level. 

Chronic fibrous myocarditis was diagnosed when the patient 
had applied for treatment because of symptoms of cardiac failure. 
Those having valvular disease, or auricular fibrillation or hyper- 
tension, or emphysema with chronic bronchitis were excluded, 
because it was possible that these conditions might have been the 
cause of the symptoms. Such patients were excluded from this 
group, for I wished to have as high a percentage of correct diagnosis 
as possible. A number with myocarditis were probably wrongly 
excluded, but many more without it were rightly so. The observa- 
tion of “weak’’ or “poor quality” heart sounds was not used in 
reaching this diagnosis for a similar reason. Though these signs 
are often present with myocarditis, yet they are often found without 
its being present. 

The diagnosis of cardiac valvular disease was only made when 
tjqiical and characteristic murmurs were heard at the mitral or 
aortic areas, in patients who sought treatment because of symptoms 
of cardiac insufiicienc3^ Many of the patients diagnosed as having 
chronic mj’ocarditis and some in the coronary group had a systolic 
murmur best heard at the apex and believed to indicate a mitral 
insufficiency. These were not included in the valvular group, 
because it was not considered that in adults an uncomplicated 
mitral insufficiency can cause sjmaptoms of cardiac failure. 
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TABLE I. 



Coronary 

occlusion 

Chronic 

Cardiac 


acute and 

fibrous 

valvular 


chronic. 

myocarditis. 

dise.ase. 

CoronaryjT wave 

. IS 

0 

0 

Downward T in Lead I or Lead II or both 

5 

10 

12 

Small e.xcursion of T (Ioav voltage) 

. 0 

5 

0 

Notched QRS group 

2 

7 

0 

Small excursion of QRS (low voltage) 

. 3 

4 

0 

Bundle branch-block 

G 

15 

1 

Normal QRS and T except for R. V. P. 
L. V. P 

or 

. 10 

0 

37 

Total 

. 50 

50 

50 



Fig. 3. — Record from a patient with chronic myocarditis. The abnormal fe.ature 
of this curve is the low voltage of the T wave which is barely perceptible in either 
lead. 

Table I gives a summary of the electrocardiographic findings in 
these three groups, and a brief word may be appropriate in e^lana- 
tion of what the author has considered significant abnormalities m 
the ventricular waves. ^ The coronary T wave has been described 
above. Downward T wave in Lead I or Lead II or both was only 
considered significant when the patient was not under the influence 
of digitalis at the time of taking the record. Patients who had been 
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taking digitalis mthin two weeks of the time of the record were hot 
included in this study. Low voltage of T (Fig. 3) was only con- 
sidered significant when the wave failed to reach a height of 0-7 mm. 
in any lead. Notching of QBS (Fig. 4) was considered significant 
only when it occurred as a definite notch or a slurring m "^vo or 
three leads and when it was nearer to the peak of the wave than to 



Fig. 4. Record from a patient ■with a history of typical pain on effort. This 
record shows two abnormal features. The notching of QjRS indicated by the arrow 
and the downward T waves in Leads I and II. 


the baseline in the lead giving QR8 its largest excursion. Notch- 
ing of QRS was always in this series associated with a down- 
ward T wave in Lead I, Lead II or both, but these records are only 
reported under notching of Low voltage of QRS (Fig. 5) 

was only considered significant when the maximum excursion in 
any lead failed to reach a height of 5 mm, Bundle branch-block 
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(Fig. 6) was diagnosed if the QRS group was abnormally prolonged, 
over 0.14 second, and notched, with the T wave oppositely directed 
to the QRS group in its two chief leads. 

Some interesting observations were made in these patients bear- 
ing on the general significance of normal and abnormal ventricular 
waves and it will be profitable to consider these before proceeding 
to the discussion of the coronary T wave. We observe in Table I 
that the great majority of the patients in the myocardial group had 
abnormal ventricular waves, “bundle branch-block” curves being 



Fig. 5. — Record from a patient with typical pain on effort. The abnormal feature 
is the unusually low voltage of the QRS group. 

( 

the most frequent (30 per cent) while dovmward T waves in Lead I, 
Lead II or both without QRS changes were found in 20 per cent. 
In contrast to this, patients , with valvular disease were found to 
have abnormalities of QRS or of T rather infrequently. Only 26 
per cent of the valvular cases had abnormal waves, and inversion 
of T in Leads I or II was almost the sole type of abnormality. It 
is interesting to find these electrocardiographic changes so infre- 
quently in patients with disease of the valves, in view of the agree- 
ment among pathologists that patients djdng of cardiac failure are 
less likely to have myocardial disease vdien valAmlar disease is 
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present than when it is absent. Evidently valvular lesions are 
capable of causing cardiac failure, though the process is more easy 
if the muscle is also affected. 



Pig. 6. — Record from a patient with tjrpical pain on effort. The abnormal features 
of this curve, notching of QRS with prolonged duration, and the Twave opposite to 
the QRS, give the picture known as bundle branch-block. 



TABLE 


Total 

Coronary disease: 

cases. 

Infarction . 

. . 16 

No infarction . 

. . 30 

Enlargement . 

. . 12 

No enlargement . 
Pibrous myocarditis: 

. . 24 

Enlargement . 

. . 17 

No enlargement . 
Valvular disease: 

. . 21 

Enlargement - . 

. . 27 

No enlargement . 

. . 17 


11 . 

Normal ventricular Abnormal ventricular 
waves. waves. 


No. 

Per cent. 

No. 

Per cent. 

3 

19 

13 

81 

13 

46 

17 

54 

4 

33 

8 

67 

7 

30 

17 

70 

2 

12 

15 

88 

5 

24 

16 

76 

16 

60 

11 

40 

16 

95 

1 

5 


278 PAKDEE : HEAET DISEASE AND ABNORMAL ELECTROCARDIOGRAJIS 

The important clinical features of these patients were, reviewed, 
the degree of cardiac failure, the character of the pain and the pres- 
ence of definite, indubitable, cardiac enlargement were each con- 
sidered in turn. Often the clinical records were unsatisfactory in 
their statements on these points, ‘so it was not always possible to 
reAuew each of the cases from all of these aspects. 

The degree of cardiac failure at the time the record was taken 
did not correspond with any special frequency of the abnormal 
curves we have considered. It is well Icnomi to those who see many 
electrocardiograms that a patient may vary greatly in his cardiac 
compensation and yet the record may not change in this way. This 
is usually true of murmurs also for neither the electrocardiograms 
nor the murmurs are affected in a significant way by whatever it is 
that determines compensation.* 

In all but four of the coronary group, it was possible to decide 
whether there had or ha.d not been so severe an attack that infarc- 
tion ^yas likely. In Table II it is seen that of the 16 who had the 
severe attack, 13 (81 per cent) gave abnormal ventricular waves 
and of 30 who had not had a severe attack only 17 (54 per cent) 
showed abnormal waves. 

The relation between cardiac enlargement and the finding of 
abnormal ventricular waves is also shown in Table II. In the 
coronary group the frequency of electrocardiographic abnormalities 
in those uith and without enlargement was nearly the same, 67 
per cent of those vdth enlargement and 70 per cent of those without 
it gave abnormal ventricular waves. In the rajmcardial group 88 
per cent of these with enlargement gave abnormal ventricular 
curves, while of those without enlargement only 76 per cent did 
so. In the group with valvular disease 40 per cent of those with 
enlargement had abnormal ventricular waves; but of those without 
enlargement only 5 per cent (one patient) gave abnormal waves. 

It is plain from Table II that with either myocardial or valvular 
disease the presence of cardiac enlargement makes the finding of 
abnormal ventricular waves more likely. With coronary disease 
however enlargement is not an important factor in determining 
abnormal waves, whereas the occurrence of an infarction is most 
important. 

These observations harmonize with the generally accepted idea 
that abnormal ventricular waves are due to ventricular muscle 
disease. It has long been believed that myocardial changes are a 
most important cause of enlargement, and we see that enlargement 
and abnormal waves tend to occur together in both the myocardial 
and valvular groups. The frequency of abnormal waves with 


* Although notching or abnormal width of the QRS group and abnormal down- 
ward T waves rarely change with the degree of compensation, yet the size of these 
waves do so quite frequently. Waves will be smaller when the patient is poorjy 
compensated and wi]} prow larger when his copdition has improved. 
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cardiac infarction lias the same fundamental cause^ for these cases 
with infarction are the most likely to have serious damage to the 
ventricular muscle. It must be evident from this how great is 
the importance of the electrocardiogram in the clinical examination 
of these patients. 

There is a suggestion from Table II that muscle damage may 
occur without giving rise to abnormal waves, for there were a number 
of patients who would have been expected to show them but who 
failed to do so. Two in the myocardial group with enlargement 
(12 per cent), and 3 in the coronary group with infarction (19 
per cent), gave records without any significant abnormality. The 
infrequency of this occurrence was so slight that it might be partly 
explained on the ground of mistaken diagnosis, but we cannot deny 
that the diagnosis was incorrect in all 5 of these patients, so it is 
impossible to deny that disease may exist in the ventricles without 
changing the QRS or T waves in a recognizable manner. How 
much or how little this disease may be, can only be determined by 
pathological studies. 

It is interesting that of the 62 patients in these three groups 
who did not show cardiac enlargement, there were 34 who gave 
abnormal ventricular waves. This suggests that disease of the 
muscle may often exist without definite enlargement. In such 
patients the abnormal waves of the electrocardiogram may con- 
stitute the only direct physical sign of heart disease, for there may 
be no enlargement, no abnormality of the heart sounds and no 
murmurs. These patients are like those with valvular lesions and 
without definite enlargement, in that their disease has not yet 
produced the change in the size of the heart which is one of its 
ultimate results. 

The Coronary Group. Considering again Table I we see that 36 
per cent of the patients with the coronary diagnosis showed the 
special coronary T wave under discussion. Thirty-two per cent 
of the coronary group, though failing to have the special T wave, 
yet had some other significant abnormalities of the ventricular 
waves, so that 68 per cent of these patients had abnormal waves. 
In the group with fibrous myocarditis not a single instance of the 
coronary T wave was found though 82 per cent showed one or more 
of the other significant abnormalities of the record. In the valvular 
group there was no instance of the coronary T wave; but 26 per 
cent of the patients showed abnormal ventricular waves. 

The coronary T wave seems to be a quite special sort of abnor- 
mality of the electrocardiogram occurring in about a third of all 
patients who give symptoms suggesting coronary narrowing or 
infarction. It is more frequent in those who have had a more severe 
attack suggesting infarction, than in those with the milder symp- 
toms of chronic narrovnng, being found in 50 per cent of 16 cases 
or infarction, as against 27 per cent of 30 cases of narrowing. 
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The pathological basis of this abnormal T wave is probably not 
to be found in the primary anemia of the arterial occlusion, for in 
dog experiments and in three clinical instances, which I have 
observed, the primary change has caused a difi’erent and quite 
transient peculiarity of the T wave,^ The coronary T wave here 
described is probablj'’ due to the secondary reaction of repair about 
the anemic area. On this basis we can understand how it is found 
in patients who have not gone through the event of an infarction, 
but who have a slowly progressive narrowing of an arterial branch 
with a local area of anemia surrounded by the secondary reaction 
of repair. It is understandable too how the peculiarity might dis- 
appear in later records, when the collateral anastomoses have taken 
over the blood supply of the infarcted area, or when this has been 
replaced by fibrous tissue. 

I have seen this peculiar T wave give place to a normal one 
during a period of nine months, the patient’s condition improving 
the while. A similar return to the normal T wave was often 
observed by Smith in dog experiments, and occurred in the post- 
operative human heart which he reported. Such a change should 
be considered to indicate that the affected area has become quies- 
cent, because of a practically complete restitution of function due to 
the collateral circulation. In patients who continue to have pam 
on exertion, I have seen tliis peculiar T wave give place to a down- 
ward T of the usual form without the sharp peak and upwardly 
convex S-T interval. Such a change might be due to fibrotic 
replacement in the affected area. 

That this coronary T wave is often due to a lesion in a branch 
of the left coronary artery is suggested by the fact that 3 of the 4 
reported autopsied cases with the special T wave (Herrick^ Smith,® 
Pardee,^ Weam®) have had the lesion there, and that Smith’s post- 
operative case® which showed the T wave had the descending 
branch of the left coronary tied. It should be remembered in this 
connection that in 19 autopsied cases, Wearn® found the lesion in 
the left artery 16 times. The disease is much more frequent in 
the left artery. 

As to the 16 patients in the coronary group who failed to have this 
special peculiarity of T but had other abnormalities of the QR8 
group or T wave, it is likely that in these hearts the pathology did 
not have the special character required to produce this T wave, 
or that having it, the situation of the lesion was such that impor- 
tant branches of the auriculo ventricular conducting system were 
involved. The destruction of important branches of the am’iculo- 
ventricular system could cause such marked changes in the ventric- 
ular waves that the special T wave peculiarity would be over- 
shadowed, obviously so if bundle branch block curves resulted. 
It is possible that in some of these cases that failed to have the 
tjqiical T wave an old infarction had given place to fibrous changes 
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by the time the record was taken, so that the special peculiarity 
of T which might have been found in an earlier record, was no 
longer present. The local reaction about the anemic area might 
have given place to fibrous tissue and the ordinary downward i 

wave was found. , , , t • 

It is significant of the specificity of the pathology underlying 

the coronary T wave, that it did not occur at all in the records of 
the patients with chronic fibrous mjmcarditis or mth chronic 
valvular disease.* Those with myocarditis presumably had a more 
diffuse disease. They showed abnormalities of their ventricular 
waves with great frequency, but the abnormalities were always 
some other feature than this peculiar T wave. 

There were 16 patients in the coronary group, who did not have 
significant abnormalities of either QRS or of T. This combination 
of typical symptoms with a normal electrocardiogram was less 
common when there was a history to suggest infarction than when 
the symptoms were those of chronic narrowing (Table II), for of 
those presumed to have had infarction 19 per cent had normal 
ventricular waves, while of those with chronic narrowing 46 per 
cent had normal waves. The presence of normal waves in these 16 
patients might arise in one of three different ways: (1) The diag- 
nosis might be incorrect, the patients not having coronary disease 
at all; (2) the diagnosis might be correct and yet the damage to the 
muscle be so slight as not to affect the electrical production during 
systole; (3) there might have been an infarction of a small area 
which later became revascularized through the collateral anasto- 
moses, so that a previously abnormal electrocardiogram might 
have given place to one of normal form before our record was taken. 

It is of course impossible to say how many of our diagnoses were 
incorrect, but it is not likely to be as many as 16 out of 50. There 
must remain a number of patients who had coronary disease with 
chronic narrowing and even with infarction, and whose normal 
electrocardiograms are due to the fact that the arterial disease had 
not yet caused much damage to the ventricular muscle, or that there 
had been more or less complete restitution of circulation in the 
damaged area by the collateral anastomoses which have recently 
been so clearly demonstrated to exist in the heart. « 

The finding of abnormal ventricular waves in two-thirds of the 
patients suspected of disease of the coronary arteries has a consider- 
able diagnostic and some prognostic importance. The diagnostic 
importance is greatest when the peculiar coronary T wave is found, 
for this appears to be due only to a focal area of deficient vasculari- 
zation, in the ventricular muscle. Other abnormalities of the waves 


coronary T wave in 2 cases with aortic valvular disease 
sjTDhihtic, the other rheumatic, both without cardiac pain. The latter natient i 

ment of the coronary orifice m the disease. 

VOL. 1G9. NO. 2. FEBItUARY, 1925 10 
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might arise from a diffuse inflammatory reaction or from the later 
results of arterial narrowing, or from the results of a widespread 
coronary disease. 

As to prognosis, the finding of the coronary T wave indicates 
coronary atheroma. When this is present the possibility of sudden 
death from cardiac infarction cannot be denied. On the other hand, 
as a patient may live for years after a cerebral apoplexj^ so here 
also the fatal event may not be at all imminent. The finding of 
anj" other abnormality of QRS or. T with a clinical history of the 
coronar}'’ tjTJe must also be looked upon as the result of coronary 
disease and the possibilities for the future are about as described. 

When the patient reveals normal ventricular waves we must make 
the diagnosis of coronary disease only with a verj-^ tj^^ical history. 
We cannot exclude the diagnosis on the ground of normal waves, 
but we may feel that the arterial condition must be short lived and 
not of a marked degree, else the muscle would have been sufficiently 
affected to change the electrical waves. Such a person might be 
liable to sudden death at this stage of the disease; but it is far less 
likely than if an electrocardiographic abnormality shows the result 
of more advanced arterial changes. 

Summary. A peculiar form of the T wave of the electrocardio- 
gram is described. 

The electrocardiogram and certain clinical features of 150 patients 
were reviewed, their clinical diagnoses being equally divided between 
coronary artery disease, chronic fibrous myocarditis and cardiac 
valvular disease. 

Eighty-two per cent of the myocardial group, .68 per cent of the 
coronarj^ group and 26 per cent of the valvular group, showed one 
or more of the significant abnormalities of the ventricular waves. 

The degree of cardiac failure at the time of tlie record did not 
coincide with any special frequency of normal or abnormal waves. 

The diagnosis of cardiac infarction was associated with a high 
frequency of abnormal ventricular waves, 81 per cent. 

Definite cardiac enlargement was associated with a greater 
frequency of abnormal waves in both the myocardial and valvular 
groups but not in the coronary group. 

These findings are in agreement with the opinion that the electro- 
cardiographic abnormalities are due to disease of the ventricular 
muscle. 

The special peculiarity of the T wave was only found in patients 
of the coronary group, and only in one-third, of these. Another 
third showed other abnormalities of the ventricular waves and the 
remaining third had normal waves. 

The cause of this coronary T wave is eonsidered to be the secon- 
dary reaction of repair about an area of deficient blood supply in 
the ventricular muscle. 

The situation of this area is of importance for if the branches of 
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the auriculoventricular bundle are much involved, other abnor- 
malities of the curve will arise and may mask the special peculiarity 
of r. 

The significance of this special T wave is discussed and it is 
concluded that it only arises from coronary artery disease with 
narrowing of the lumen of a large branch, but that any other abnor- 
mality of the electrocardiogram may result from the same cause: 
If normal waves are found in a patient suspected of coronary disease, 
we may feel that the arterial changes are not of a marked degree. 
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Principles of Biochemistry, By T. Brailsford Robertson, 
Ph.D,, D.Sc., Professor of Physiology and Biocliemistry in the 
University of Adelaide, South Australia; Honorary Consulting 
Biochemist to the Adelaide Hospital; Formerly Professor of 
Biochemistry in the Universit 3 '^ of Toronto. Second edition, 
Pp. 796; 57 illustrations. Philadelphia: Lea & Febiger, 1924. 

The new second edition of this work, thorough revision and in 
parts actual revTiting of the text, is quite abreast of the newest 
advances in this most fertile held of seientific researeh. The author 
continues to keep in mind constantlj' the close relationship of bio- 
chemistrj^ to phj'siologjL This fact together with the author’s 
facile statement of the subject makes the work a particularly 
valuable one for the medical and premedical student. The phj’-sical 
makeup of the book is a very pleasing one. R. K. 


A jManual of Proctology. By T. Chittenden Hill, Ph.B., 
M.D., F.R.C.S., Instructor in Proctology, Harvard Graduate 
School of Medicine; Surgeon to Rectal Department, Boston 
Dispensarjq ex-President, American Proctologic Society- Pp- 
279; 84 illustrations. Philadelphia and New York; Lea & 
Febiger, 1923. 

This small book makes the usual attempt to present in a small 
space an adequate consideration of a special subject— considerably 
more than is found in general text-books or even s^^stems of surg- 
erj'^— and j^et leaving out the “excessive details” that fill so many 
pages of the more eHiaustive treatises on the subject. The author 
seems to have succeeded better than most do in this difficult task. 
Though the reviewer is not sufficient^ familiar with the subject to 
be an expert critic, it seems as if the author has made an adequate 
presentation, clearlj’" and aceuratelj'’, that should be useful both 
to student and surgeon. Certainly the form of the book and the 
character of the illustrations leave little to be desired. 
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The Physiology oe Exercise. By James Huff McCurdy, 
A.M., M.D., M.P.E., Director of Physical Education Course in 
the International Young Men’s Christian Association College, 
Springfield, Massachusetts; Editor of the American Physical 
■Education Review. Pp. 242; 13 illustrations. Philadelphia: 
Lea & Febiger, 1924. 

This book is an excellent statement of the effects of exercise in 
general, as well as the effects of special types on.the bodily functions. 
It represents not only an ample survey of the literature but the 
original observations of the author and his assistants over a period 
of nearly thirty years of active work in the field of physical educa- 
tion. Written primarily as a text-book for students of physical 
education, it will be found of interest by many others: the physi- 
ologist, the cardiologist, and any one who may be only casually 
interested in tlie athletic training of youth. R. K. 


Modern Methods in the Diagnosis and Treatment of Renal 
Disease. By Hugh Maclean, M.D., D.Sc., Professor of 
Bledicine, University of London, and Director of the Medical 
Clinic, St. Thomas’s Hospital. Second Edition. Pp. 110; 
8 illustrations. Philadelphia and New York: Lea & Febiger, 
1924. 

When the reviewer reviewed the first edition of tliis book his 
comments were entirely favorable. In looking over the new second 
edition the same feeling is maintained about tliis revision as about 
the first edition. The book presents to the general practitioner a 
most excellent summary of our knowledge of kidney disease and 
correlates most successfully the various physiological tests of the 
function of the kidney with the patliological picture that should be 
expected as a result of various analysis. The author lays great 
stress on the simpler examinations which do not require a well 
equipped laboratory in order to determine the functional condition 
of tliis organ. 


Y OMEN Characters in Richard Wagner. By Louise Brink, 
Ph.D. Pp. 125. New York and Washington; Nervous and 
Mental Disease Publishing Company, 1924. 

By applying Freudian principles of psychoanalysis to the women 
characters of Wagner’s “Ring der Nibelungen” the author attempts 
to analyze Wagner’s psychology and purports to find in it an uncon- 
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scious concurrence in Freudian doctrine. On the back cover, in 
the price list, of the books of the Nervous and Mental Disease 
Monograph Series this work is listed at “80.00”— a rather apt 
expression of its probable value, at least to the physician. 

K. 


The Henderson Trust Lectures: No. II. The Story op the 
Brain. . By Sir James Crichton-Browne, M.D., LL.D., D.Sc., 
F.R.S. Pp. 28. No. III. Phrenological Studies of the 
Skull and Brain Cast of Sir Thomas Browne of Norwich. 
By Sir Arthur Keith, M.D., F.R.S. Pp. 30. Edinburgh and 
London: Oliver & Boyd, 1924. 

In these daj^s of the high cost of living, these attractive pamph- 
lets— embodying lectures delivered at the University of Edinburgh 
during 1924 under a trust founded in 1829— certainly furnish a lot 
for the money. Written in the lucid, pleasant style so common to 
British publications— and, alas, so rare in this overpractical coun- 
try— both lectures contain useful as well as entertaining informa- 
tion. In the first is sketched the story of brain function and 
localization from phrenologists to Pavlov; as to Sir Thomas Browne, 
Sir William Osier, his disciple, would doubtless be as surprised as 
that worthy old mystic himself at the interest that has been taken 
in him in the past two or three years. 


Lecture.s on Endocrinology. By Walter Timjie, Attending 
Neurologist, Neurological Institute, New York; Professor of 
Endocrinology, Broad Street Hospital ; Professor of Nervous and 
iMental Diseases, Polyclinic Medical School and Hospital. Pp. 
123; 27 illustrations. New York: Paul B. Hoeber, 1924. 

Articles on endocrinology by such a well-known authority as 
the author are always welcome; it should be stated, however, tliat 
this booklet is “an unchanged reprint of the article which appeared 
in 1921” in the January number of the Neurological Bulletin, and 
that the many contributions and developments that have been 
made since that time have not been included. While the author’s 
ideas are always interesting and suggestive, it does not seem to 
the reviewer that the inferences and conclusions drawn are in all 
cases justified by the actual facts that are available; and yet it is 
especially in endocrinology that there is the greatest need for a 
strict segregation of fact from hypothesis or speculation. 

E. K, 
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A Laboratory Manual of the Anatomy of the Rat. ^ By 
Harrison R. Hunt, Ph.D., Professor of Zoology in tb.e Michigan 
Agricultural College. Pp. 123; no illustrations. New York;' 
The Macmillan Company, 1924. 

This manual was written to supply a guide to tlie proper dis- 
section of the rat— the easiest mammal to obtain in large quanti- 
ties for this purpose. The material is carefully and succinctly 
offered in nine sections— external aspect, the skeletal system, the 
muscular system, the salivary glands, the vascular system, the 
respiratory system, the digestive system, the urogenital system, 
the nervous system. The book should prove valuable, not only 
for the purpose already indicated, but also in the many laboratories 
where the rat is used as an experimental animal. 

E. K 


Cancer; How it is Caused; How it can be Prevented. By 
J. Ellis Barker. Pp. 478. New York; E. P. Dutton & Co., 
1924. 

The author, a layman, sets up the theory that all cancer is 
caused by chronic poisoning. In the intestinal tract chronic con- 
stipation with its attendant intoxication is the etiological factor, 
analogous to the production of cancer of the skin by the prolonged 
action of coal-tar products. The prevention of cancer can be 
accomplished by avoiding chronic poisoning— no constipation, 
no gastrointestinal cancer. Having set up the theory the author 
tries to fit the facts to it. The reasoning is peculiar, unconvincing 
and fallacious. The introduction is by Sir Arbuthnot Lane whose 
writings on intestinal stasis form a chief source of Barker’s material 
and are extensively quoted. H. K. 


Grundriss der Anatomie des Menschen. By J ohannes Moller 
F ormerly Prosector at the Vesalianum at Basel and Paul Muller 
Formerly Assistant at the Anatomic Institute, Leipzig. Fourth 
edition. Pp. 493, 91 illustrations. Berlin and Leipzig; Walter 
De Gruyter & Co., 1924. 

Since the appearance of the first edition of this little volume in 
1902, both its authors have died. The third edition was brought 
out m 1920 by Professor Broesike. He has preserved the original 
form of the book attending simply to the elimination of errors and 
in places clarifying the text. From the standpoint of macroscopic 
anatomy in particular the books offers a concise, clear outline of the 
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subject in a convenient and handy form, accounting for the increas- 
ing popularity of the book wliich is now appearing in its fourth 
edition, less than four years since the issue of the third. R. K 


Operative Surgery, Volume V. By Warren Stone Bickham, 
M.D,, and Phar. M. (Tulane) M.D. (Columbia), F.A.C.S. 
Former Surgeon in charge of General Surgery, Manhattan State 
Hospital, New York; Former Instructor in Operative Surgery, 
College of Physicians and Surgeons (Columbia Universit.y), in 
the New York Post-graduate Medical School and Hospital, and 
in the New York Polyclinic Medical School and Hospital ; Former 
Visiting Surgeon to Charity Hospital, New Orleans; Junior 
Surgeon to Touro Hospital, New Orleans; Former Demonstrator 
in charge of Operative Surgery, Tulane University, New Orleans; 
Fellow of the New York Academy of Medicine. Containing 
6378 illustrations. Philadelphia and London: W. P. Saundei's 
Company, 1924. 

^^OLUME V deals with surgery of the colon and rectum, the kidney 
and genito-urinary organs, exclusive of the female pelvis. Classical 
operations in this field are well described and illustrated. The text 
and pictures maintain the high standard of excellence established 
in the previous volumes. It is still the reviewer’s opinion that 
critical comments should be enlarged. This work should be in the 
hands of all men seriously interested in surgery throughout the 
country. A little more attention to surgical principles and certain 
practical phases which underlie sui-gical judgment would increase 
its value to many surgeons. D. P. 


Wheeler’s Handbook of Medicine. By William R. Jack, B.Sc., 
M.D., F.R.F.P.S.G., Physician to the Glasgow Royal Infirmary, 
Lecturer in Clinical Medicine in the University, Glasgow. Seventh 
Edition, pp. 629; 34 illustrations. Edinburgh: E. and S. Living- 
stone, jS%v Y^ork: William Wood & Co., 1924. 

The seventh edition of this excellent little epitome of medicine 
maintains the standard of previous editions, and, for the most part, 
gives evidence of careful revision. The only omissions of any im- 
portance that the reviewer can find are the following: there is no 
mention of the intravenous use of mercurochrome or other chemo- 
therapeutic agent in the treatment of septicemia and pyemia: 
there is no indication of the value of splenectomj'^ in the treatrnent 
of purpura hemorrhagica. This book should prove especially 
helpful to medical students in reviewing for examinations. 

F-H. 
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Intestinal Reductions as Measures of Intestinal Putrefaction.— 
Bergeim {Jour. Biol. Chem., 1924, 62, 45) describes a method of esti- 
mating intestinal reduction based on the amount of ferric oxide changed 
to the ferrous form in its passage through the bowel. A definite quan- 
tity of the ferric oxide is given, the duration of its stay in the bowel 
noted and the amount of ferrous form appearing in the feces deter- 
mined. Calculation gives the rate of the total reduction in the gut. 
Rats were used as the experimental subjects. ■ He finds that almost all 
of the reduction" takes place in the cecum and large bowel. Those 
proteins giving rise to increased putrefactions, such as meat and eggs, 
gave , high reduction figures, while casein and milk caused surprisingly 
little reduction. With the exception of dextrins and lactose, carbo- 
hydrates and fats had little effect on the reduction processes. These 
two carbohydrates, dextrin and lactose, however, produced a charac- 
teristic change, the intestinal flora becoming of the acid-producing type 
and reduction being markedly reduced. Milk alone or with other 
foods acts markedly to diminish reduction processes, botli the casein 
and lactose apparently taking part in this efi^ect. Fruits and green 
vegetables also tend moderately in this direction. Anything tending 
to produce intestinal' stasis brings on a markedly increased reduction. 
Intestinal antiseptics alter the process only temporarily. This measure- 
ment of intestinal reduction is held to be indicative of the putrefactive 
changes going on in the bowel and may be found to be of clinical value 
in this regard. 
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Incidence of Spirochseta Pallida in Cerebrospinal Fluid during the 
Early Stage of Syphilis.— Chesney and ICemp {Jour. Am. Med. Assn., 
1924, 83, 1725) investigated the spinal fluids of 34 patients ivith 
untreated early syphilis by injecting 0.75 to 3 cc of the uncentrifuged 
fluid into one or both testes of each of 2 normal rabbits, watching for 
the development of the syphilitic lesion locally or in the lymphatic 
glands of the rabbits. If nothing Avas seen after ninety days the testes 
of the inoculated rabbits Avere remoA’cd, emulsified and reinjected into 
the testes of other normal rabbits. Only spinal fluids that Avere normal 
to the usual tests (cell count, globulin, Wassermann and mastic curA-e) 
Avere injected. All the patients shoAA^ed signs of secondary syphilis, 
and all had a positive blood Wassermann reaction. None gaA^e any 
objective cAudence of inAmh’^ement of the central nerAmus system. And 
still, by Aurtue of the double inoculation tests, the authors demon- 
strated the presence of the spirochete in 5 of the 34 spinal fluids. In 
3 instances the organisms Avere demonstrated by the first inoculation, 
and in 2 by the second. Taa'o of the patients AAu'th positiA’^e spinal 
fluids had fcAV secondary skin or mucous membrane lesions, AAdiile in 
3 there aams a generalized rash. Four of the 5 patients Avere females. 
Whether these findings correspond to the bacteremia found so often in 
other infectious diseases, or to specific inAmlvement of the central ner- 
Amus system, is an interesting question. 


" Relation between Gastric Achylia and Simple and Pernicious Anemia. 
—A number of AATiters have pointed out that achylia gastrica, besides 
accompanying pernicious anemia, may at times be found to have pre- 
ceded the onset of the anemia by a number of years> Faber and 
Gram {Arch. hit. Med., 1924, 34, 658) record studies on 54 cases of 
pernicious anemia in an effort to determine the relation between the 
- achylia and anemia. Four of their patients AAUth undoubted pernicious 
anemia possessed free HCl in the gastric juice. (Faber and Black had 
also reported 1 such case in a series of 30 pernicious anemia patients.) 
It cannot be said in these cases, then, that the anemia results from an 
achylia. In 4 of the authors’ series of cases the history of ach^dia 
dates back for years (as high as tAA’^eh'^e years) before' the onset of the 
pernicious anemia. The deduction is then justified that this achylia 
cannot be a result of the anemia. "V^fliether it acts to produce the 
anemia is the important point. Hartman (Am. Jour. Med. Sci., 
1921, 162, 201) observed the dcA’^elopment of pernicious anemia tAvo or 
three years after complete gastrectomy, so that the casual factor must 
lie, not in the absence of free HCl in the stomach, but in changes 
brought on in the intestines by this HCl lack. Faber and Gram also 
studied a series of achylia cases in AAdiich cancer, tuberculosis and per- 
nicious anemia Avere ruled out. In 41 per cent of these Cases hemo- 
globin values beloAv the lowest normal A'^alues Avere found. This anemia 
AA'^as more frequent and severe among women than men. The color 
index AA^as usually loAvered, never markedly increased. The anemia is 
of the simple type and may resemble chlorosis. 
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Brodie’s Abscess.— H enderson and Simon {Arch. Surg., 1924, 9, 
504) state that the symptoms of Brodie’s abscess are characteristic 
and may be explained bn a pathological basis. It is a focus of infection 
situated in the spongy portion of the long bones near the epiphyseal 
line, arising either as a remnant of a former osteomyelitis or of unex- 
plained origin. There is often a period of latency which may be quite 
long, during which the resistance of the body and the local wall of 
sclerosed bone at the abscess margin holds the process in abeyance. It 
may burst into activity as a result of lowered resistance, due in some 
cases to trauma or acute infection. The occasional complications are; 
Sinus formation with sequestrurn, extension into the diaphysis, effect 
on general health and marked enlargement. The condition is not 
tuberculous in origin. Surgical treatment suited to the location in the 
bone and to the type of abscess results in cure in the majority of cases. 
Recurrence may occasionally be met with after surgical treatment. 


Inflammatory Carcinoma of the Breast. — Lee and Tannenbaum 
{Surg., Gynec. and Ohst., 1924, 39, 380) say that inflammatory car- 
cinoma appears to be a distinct clinical phase of carcinoma of the 
breast. Generally this type has been recognized, being frequently 
mistaken for other diseases of the breast. The inflammatory appear- 
ances are characteristic. This variety of mammary cancer shows no 
constant pathological type. The most striking pathological change 
is a wide invasion of dermal lymphatics by carcinoma. Bacteriological 
and biochemical studies have failed to explain the inflammatory mani- 
festations. The cases do badly if treated surgically. At present 
radiation offers the only hope of palliation, diminishing the patient’s 
suffering and giving a definite prolongation of life. 

Malignant Disease of Testicle.— Handfield-Jones {Lancet, 1924, 
21, 207) says that - Jamieson and Dobson’s description shows quite 
clearly that on the right side the glands primarily involved lie on the 
anterior surface of the inferior vena cava and in the groove between 
it and the aorta. The dissection must extend from tiie level of the 
renal vein to the termination of the common iliac artery. On the left 
side the glands affected will be to the left of and on the anterior surface 
of the aorta and bear an intimate relationship to the origin of the 
inferior mesenteric artery. The extent of the dissection is as wide as 
that on the right. There is in this radical procedure considerable 
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danger of rupturing the fragile lymphatics and so seeding the wound 
with malignant cells, if present. The author compares the results 
after radical and simple orchidectomy. He feels that it is not practicable 
and therefore not a justifiable procedure to attempt to remove the 
lymphatic field. A simple orchidectomy will cure a large percentage 
of cases if these are seen early enough. The population need educat- 
ing to the fact that any enlargement of the testicle demands an imme- 
diate investigation 'as to its nature. Tlie author emphasizes the 
truism that a purely local removal is needed for success while car- 
cinoma and all other forms of malignant disease remain local; but once 
the disease has begun to spread, surgical procedures no matter how 
extensi^'e show a ^'ery poor percentage of successful cures. 


Treatment of Brain Abscess by Unroofing and Temporary Herniation 
of Abscess, with Avoidance of Usual Drainage Methods,— King (Surg. 
Gynec. and Ohsi., 1924, 39, 554) states that all operative procedures 
heretofore described in the treatment. of brain abscess have been based 
upon three well-recognized principles— the drainage of the abscess 
cavity, prevention of extension of meningeal infection and prevention 
of hernia cerebri. The various operative procedures heretofore 
described, in which numerous kinds of drainage materials were used 
usually have been followed by a high mortality rate. In all these 
procedures described prevention of hernia cerebri has been desired. 
In this paper the following is advised: Creation of a rather large 
cranial defect directly over the abscess cavity; complete unroofing of 
the cavity; Dakinization of area throughout treatment; prevention of 
trauma and early compression of liernia cerebri; recession of hernia, 
adhesive strapping and epithelialization. Three cases which Avere 
consecutively operated upon and treated in this manner have recovered. 
There Avas no mortality in this series of cases. 


A Radiological Study of Soft Tissue Tumors.— Sutherland (Eadi- 
ology, 1924, 3, 420) states that there is no definite distinction betAveen 
benign and malignant tumors. Almost Avithout exception, hoAA^eA’^er, 
the malignant tumors present homogeneous shadoAvs and the tendency 
to demarcation is less frequent. They appear in general to inA'^ade the 
tissues more than the benign tumors, but sharp definition of their out- 
line is seen in fibrosarcomas, angiosarcomas and epitheliomas. Melano- 
epitheliomas shoAv A'^ery marked density of their shadows. Lipoma had 
distinctiA^e findings. Sarcomas Avere noted Avith many of the charac- 
teristics of the lipoma, Avhile fibrosarcoma may closely simulate neuro- 
fibromatosis. 


Tuberculosis of the Genito-urinary Tract Confined to the Prostate. 
— Scott {Jour. Urol., 1924, 12, 515) declares that tuberculosis of the 
genito-urinary tract confined to the prostate, although a rare lesion, 
does occur. In Anew of the fact that in the majority of these cases 
tuberculosis was discovered in the Course of the routine pathological 
studies of the tissue removed at operation, the importance of this 
procedure cannot be too greatly emphasized. When dealing AAUth 
patients of the hjqDertrophy and- cancer age, where the diagnosis of 
either of these conditions seems at all questionable, the possibility of 
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tuberculosis should not be overlooked m the restudy of these cases. 
The presence of a previous tuberculous infection of the prostate gland 
does not necessarily rule out the possibility of a subsequent hypertrophy 
or cancerous involvement or both. 

PUcation and Tucking of the Cecum.— Haynes (Am. Jour. Surg., 
1924, 38, 245) states that greatly dilated and elongated cecum is fre- 
quently encountered in the course of abdominal operations, especially 
for appendicular involvement or disease of the pelvic organs in women. 
The author goes into the etiology at length. The symptoms are usu- 
ally so masked by the symptoms of the chief organic lesion that leads 
to operation, that no definite diagnostic points can be presented. 
There were 2 males and 20 females in the series. The youngest was fifteen 
and the oldest forty-one years of age. Chronic appendicitis was diag- 
nosed as the chief lesion present in 12 of the patients before operation. 
In 11 the diagnosis was confirmed at operation and 1 had developed 
an acute condition of the appendix in the interval between examination 
and operation. The author describes his technic for handling the 
abnormal cecum. The results of the operation were uninterrupted con- 
valescence in all cases. Good results were reported in 19 of 22 cases; 
1 subsequently had a suppurating molar tooth and mucous colitis. 
Another showed some enlargement of an ovary that had been conserva- 
tively resected for a cystic condition. A third developed a fibroid 
uterus three years after operation. 

Complications following the Use of Mercurochrome-220 Solutions. — 
Wade (Northwest Med., 1924, 23, 508) declare that it should not be 
used in deep and poorly drained cavities or sinuses continuously over 
a long period of time. When indicated in such cases it should be at 
intervals. When used intravenously it should be given only under 
urgent circumstances and only then with caution. Strong solutions 
should not be used until after weaker strengths have first been tried 
out. Stomatitis may result from the use of weak solutions, 1 per 
cent solution having produced it. 


Sacral Nerve Block Anesthesia.— Meeker and Scholl (Ann. Surg., 
1924, 90, 739) find that certain variations of the structure of the 
sacrum may influence the ease of induction or the result of the anes- 
thetic. The size of the sacral hiatus is variable. In the majority of 
sacrums the closure of the hiatus is over the fourth, occasionally over 
the third and rarely over the first or second sacral vertebra. In a 
small number of cases there is an entire deficiency of the roof of the 
sacral canal. Palpation of the bony prominences gives the most 
accurate knowledge of the location of the sacral hiatus and foramina. 
The postero-superior iliac spines are the most readily accessible bony 
prominences, and they usually bear a constant relationship to lateral 
foramina. In the majority of cases the lateral foramina and the con- 
tained ^ nerves as well as the sacral hiatus were injected, inducing 
immediate anesthesia, which is satisfactory in practically all cases 
Sacral anesthesia was employed in 1817 cases at the Mayo Clinic' 
Satisfactory anesthesia was not obtained in 97 cases. The highest 
percentage of failures occurred in cases in which extrapelvic structures 
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not supplied by sacral nerves, were encountered. Sacral injections for 
therapeutic purposes were carried out in the treatment of nervous 
conditions and a proportion of cjises of sciatica were definitely improved 
but tliey were of very little practical value in the treatment of urinary 
disorders, such as incontinence and enuresis. Anesthesia of the sacral 
nerA'^es has proved entirely satisfactory for most surgical procedures 
on the pelvic floor and Auscera. It is especially satisfactory in urological 
cases. The mortality following operations on the bladder, prostate 
and rectum is markedly'- reduced by this procedure. Cystoscopical 
examinations, urethral .and bladder manipulations may be readily car- 
ried out under sacral anestliesia — a single injection in the hiatus sacralis 
is suffleient for work of this character. 


Fractures of the Hip.— Henderson {Minnesota Med., 1924, 7, 786) 
states that fractures' of the hip respond Avell to treatment, although 
they do not give the high percentage of good results as do other frac- 
tures. They should be reduced and held in position until healing 
occurs, at least three months, with no weight-bearing for at least six 
months. The abduction method, advocated by Wliitraan, has a sound 
basis. The teaching that non-union is to be expected is in the discard. 
Careful examination checked up by measurements and roentgen-ray 
examination at the time of injury will preA’^ent many mistakes. Reex- 
amination clinically at frequent intervals if roentgen-rays arc not made 
will rcA^eal the case in AAdiich the impaction breaks doAAui. In case of 
non-union the bone-pegging operation, preferably using the fibula, is 
the most efficacious. When the neck of the femur is practically gone 
the reconstruction operations of Brockett and Whitman should be 
considered. It should be remembered, however, that firm, fibrous 
union in some instances is quite adequate for the demands of function 
in the declining years of life. Each patient with non-union of tlie hip 
presents a problem that can only be solved by individual study. 
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TJltraviolet-ray Therapy in Peritoneal and Glandular Tuberculosis 
of Children. — Gerstenberger and Wahl (Jowr. 1924, 

83, 1631) present the records of ten cases that Avere treated in this 
manner. They found that tuberculosis of the peritoneum and of the 
mesenteric glands is amenable to treatment by ultraviolet-ray therapy. 
This peculiarity corresponds in a general way to the experience of the 
past Avith other measures used in the treatment of these types, and 
must be due to some special advantage or characteristic of the lym- 
phatic system of this part of the body. They think that there is no 
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doubt tliat the results obtained in these types far surp^s in regularity, 
speed and degree the improvement obtained by rest in bed, laparotorny 
or soap inunction. Within two weeks the temperature drops and the 
patient feels and seems better, and usually in about six weeks the 
temperature has reached normal and there is a marked improvement 
in the physical signs. The enlarged bronchial glands were also dis- 
tinctly influenced, as was evidenced by the gradual disappearance of 
the annoying paroxysmal coughing attacks. ^ The improvement in the 
bronchial glands was not registered as definitely by the roentgen-ray, 
which, however, does not negate the definite clinical observation. The 
peripheral lymph glands also became smaller, but seemingly did not 
respond as readily to the treatment as did the glands in the mesenteric 
and mediastinal regions. The use of additional roentgen-ray therapy 
in these cases of peripheral gland involvement seems to be necessary. 
Bone lesions seemed to improve under this form of treatment. The 
treatment does ndt seem to influence pulmonary tuberculosis, espe- 
cially of the miliary type. Because of this failure to do good, it seems 
likely that the good done in other types is due to an indirect and non- 
specific action, enabling the body in some way to win its own fight 
against the disease. From the beneficial effect obtained by the use of 
the ultraviolet rays and also by the administration of cod-liver oil on 
the calcium metabolism of rickets, and from the old-time conception 
of the value of cod-liver oil in tuberculosis and of the importance of 
calcification in the healing process of tuberculosis, it might be imagined 
that the beneficial effect of these rays in tuberculosis was due to an 
influence associated with the calcium metabolism in these patients. 


Retinal Hemorrhages in the Newborn.— Jacobs (Jour. Am. Med. 
Asm., 1924, 83, 1637) examined 190 cases shortly after birth in order 
to discover birth injuries or any anomalies that might appear. The 
pupils were dilated with a solution of 0.1 per cent of atropin sulphate. 
Of this series, 157 were examined in the first twenty-four hours of life 
and 33 were seen after the first day. In 5 cases the cornea was found 
to be steamy; 3 of these were the children of primipara, 1 of whom 
had been in labor seventy-nine hours. The condition in at least 1 
baby w^as due to silver nitrate. None of these 5 show^ed hemorrhages. 
One baby had a persistent pupillary membrane. This was a seven- 
montli baby who died within twenty-four hours of birth. The vitreous 
\vas never found abnormal in appearance in the entire series. There 
was no paralysis of any extrinsic muscle of the eye. In 1 child, older 
than tw^enty-four hours, a nystagmus w’^as found. This was a child 
that had been delivered by Cesarean section. The retinal picture in 
all of the series of 167 twenty-four hours or less old show’'ed a fairly 
frequent increase in caliber of veins. The optic disks w^ere frequently 
blue-gray in appearance. In such cases the disk border showed no 
change. Of 22 examined before six hours, 4 showed retinal hemor- 
rhages. Of 34 examined between six and twelve hours, 7 showed retinal 
hemorrhages. Of 55 examined between twelve and eighteen hours, 7 
showed retinal hemorrhages. Of 46 examined between eighteen and 
^enty-four hours, 1 showed retinal hemorrhages. In 33 patients exam- 
ined after twenty-four hours there w-ere 4 cases in which retinal hemor- 
rhages w^ere found. Forceps were used in 69 cases. Eight of 19 or 
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42 per cent, were born with the aid of forceps. Twenty-four hours 
was the longest period of time of labor in any of these 19 mothers, and 
there were contracted pelves in 2 of the mothers whose babes showed 
ocular hemorrhages. The clotting-time of the blood was taken in all 
cases in which retinal hemorrhage was noted. In no case did it exceed 
eight minutes, and in most patients it was under six. 


Enlarged Thymus.— Hardy {Michigan State Med. Soc. Jour., 1924, 
23, 403) used radium therapy in IS cases of enlarged thymus. In 6 
cases untoward symptoms arose after the treatment with radium. 
In 1 case bronchopneumonia, in an unusually severe toxic form, devel- 
oped on tlie second day following the use of radium, and resulted 
fatall 3 ^ In anotlier case a week of severe convulsions ensued. Other 
complications were subnormal temperature and cyanosis; very severe 
convulsions associated with periods of cyanosis; increase in the cough, 
periods of cyanosis and suspended respirations occurred during flie 
week following the use of the radium. In 3 cases complete blood counts 
and non-protein nitrogen estimation was made on the blood before and 
after the use of the radium. Immediately after the use of the radium 
a moderate leukocytosis occurred with a small increase in the poly- 
morphotiuclears, and an increase in the non-protein blood nitrogen 
varied. The dose of radium used was that generally employed, 800 mg. 
hours. In addition to tlie usual silver filtration. 2 mm. of lead were 
added to filter out the rays which likely would have can.'^ed hyperemias 
or burns. 


Late Serum Immunization in Measles.— Regan (Jour. Am. Med. 
Assn., 1924, 83, 1763), in a series of 15 cases, found tliat under serum 
immunization tlie disease was altered. The incubation showed a 
definite tendency to be longer. The period of invasion was shortened 
The coryza was either absent or mild in degree. ICoplik’s spots were 
usually absent, or were atypical in evolution. The enanthem was 
lacking. Prodromal rashes occurred with great frequency. The erup- 
tion was altered either in being scant or atypical, and in most instances 
by becoming ecchymotic as it faded. The temperature curve was 
distinctly lower. The constitutional reaction was decidedly less pro- 
nounced. Complications were practically lacking. The measles con- 
valescent serum, administered late in the incubation period bet^veen 
the sixth and ninth days, and in dosage from 8 to 10 cc, has the property 
of inducing a mild modified form, which present the alterations in 
symptoms enumerated above. The reasons that the serum is given 
late are because the exposure may be known in one case but not in the 
next. The immunity conferred by an injection early in the period of 
incubation is probably entirely passive in type. The supply of serum 
is limited for repeated injections to produce immunization in the same 
child. 

Teeth of Children in Cape Province. — B rovtj {South America Med. 
Rec., 1924, 22, 416) made a survey of the condition of the teeth of the 
children, and he confirms the theory that a coarser diet is associated 
with good teeth and a softer diet witii bad. teeth. It confirms the idea 
that soft water is prejudicial and hard water beneficial in the develop- 
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ment of good teeth. It suggests the importance of sunshine in assist- • 
ing in the growth of good healthy teeth. The use of a tooth-brush is 
a hygienic measure which is desirable to carry out, but the author 
believes that it is of secondary importance in the prevention of dental 
disease. Diet from earliest infancy is the important factor, ihis 
should be of a much more detergent character, so that no residue is 
left behind to undergo decomposition. Coarser meal for bread, crusts, 
zwieback, raw fruit and raw vegetables, especially of the fibrous sorts 
are effective cleansing agents. In areas where water supply is soft a 
greater consumption of calcium containing foods such as milk and 
cabbage are recommended. It would be advantageous probably to 
add chalk regularly to the diet. The use of small doses of cod-liver oil 
and of the greater exposure of the body surface to the sun’s rays during 
the cooler hours of the day, would enable the body tissues to make full 
use of the available lime in the diet. 


Systemic Liver-Spleen Disease.— Hanatj {Monatsli. f. Kinderh., 
1924, 29, 54) accepts some congenital anomaly as responsible for cir- 
rhosis of the liver when it occurs in children. Abnormal conditions in_ 
the spleen follow as a natural consequence, the whole forming the liver- 
spleen syndrome of constitutional origin. He indicates 30 cases on 
record with full data, and he describes 4 cases with necropsies in 3. 
Two were infants, aged hvo months and twenty-one months; the other 
a girl, aged fourteen years, and a boy, aged eleven years. The abdo- 
men had been abnormally large in 3 from birth, the liver and spleen 
large and there had been jaundice during the first three months of- 
life. In the older girl the symptoms had developed at the age of 
twelve, after three severe attacks of influenza, but improved under 
roentgen-ray treatment of the spleen. Fourteen months later the 
condition had become grave again, but the liver w;as not large this 
time. The clinical course corresponded to that of fatal Banti’s disease, 
except for speech disturbances and paralysis of the limbs. There were 
no leukemic changes in the blood or gland enlargement. Necropsy 
failed to show the etiology unless a tendency to infantilism -is accepted 
as revealing a constitutional element. The boy presented leukopenia, 
and shifting of the Arneth formula to the left. The extrasplenomegaly 
dominated the entire clinical picture. 

Relation of Sunlight to Spasmophilia and Rickets. — Woringer 
{Rev. de med.,^ 1924, 41, 35G) emphasizes the importance of prevention 
and the definite curative action of sunlight and the ultraviolet ray in 
spasmophilia and rickets. With special reference to periodic occur- 
rence and geographic distribution, he says that the absence of sunlight 
is the primary cause of the spasmophilia and rickets, and diet is a 
secondary factor. The influence of the sunlight is often beneficial to 
accompanying infections. From the remarkable effect of sunlight the 
fundamental principle follows that infants should regularly be exposed 
to it. In denseljr populated districts and in countries with long dark 
winters the realization of this is difficult. The mercurv vapor quartz 
lamp affords the most practical solution. A five-minute exposure daily 
to a 3000-candle-power lamp will suffice for the cure of spasmophilia 
and rickets, and two, or at the most three, treatments a week would be 
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sufficient for tlie prevention. All child welfare centers should be 
equipped with the quartz lamp, for regular use on all children from 
the ages of three to eighteen months. This would gradually effect the 
complete^disappearance of tliese t^vo conditions. 


DERMATOLOGY AND SYPHILIS 


UNDEIJ TirE CnAEOE OF 

JOHN H. STOKES, M.D., 

FliOFESSOn OF DEI1MAT0IX)GY AND SYJ'UIUJLOOY AT THE SCHOOL OF MEDICINE, 
UNlV'EnSITY' OF PENNSYLVANIA. 


The Local Wassermann Reaction on the Serum of Chancres from 
the Clinical Standpoint. — Jose May {Ann. de Dermal, ct de Syphil., 
1924, 6, 513) reports the result of a local Wassermann reaction done 
on the serum of 43 chancres, in 25 of which Spirochreta pallida were 
found by dark field, and in IS of which no Spirochseta pallida could be 
found. The technic employed consisted in the scarification of the 
lesion after cleansing with distilled water and saline solution. The 
bloody exudate is aspirated by means of a pipet graduated' in 0.01 cc 
and 0.1 cc, and is mixed with 0.4 physiological saline solution. The 
mixture is centrifuged and the supernatant fluid after inactivation is 
used for the Wassermann test. Of the 25 chancres with positive dark 
fields, the local Wassermann reaction was partially positive twice and 
strongly positive 6 times. Of the IS cases with negative dark fields, 
6 gave positive local Wassermann reactions. The reaction becomes 
posith'^e several days before the appearance of a positive reaction in 
the blood. The occurrence of a negative local Wassermann reaction 
does not assure against subsequent appearance of a syphilitic infection. 
The conclusions are essentially a confirmation of those recorded by 
IClauder and Kolmer {Arch. Dermal, and Syph., August, 1921). 


The Skin Manifestations Associated with Leukemia and Allied Con- 
ditions.— Sir HuaEPHREy Rolleston {Brit. Jour. Dermal, and Syph., 
1924, 36, 407) publishes a scholarly summary of the cutaneous lesions 
associated with leukemias, lymphomas and related systemic diseases. 
He calls attention to the fact that tumor formation precedes the blood 
changes in Sternberg’s leukosarcoma of the skin; a mediastinal tumor, 
glandular enlargement and infiltration of the viscera precedes the 
escape of the tumor cells into the blood. He believes that chloroma 
is related to leukosarcoma, but states that the tumor formation follows 
the blood changes in the former. Cutaneous changes may be present 
in the entire group of leukemias and lymphomas as a result of treatment 
of the primary disease, and may assume therefore the form of pig- 
mentation, keratoses, papillomas and herpes from administration of 
arsenic; er^'thema and purpura from benzol; pigmentation and burns 
from roentgen-rays or radium. These items are not considered at 
length. The question is raised as to why the skin is selected as a site for 
tumors in leukemic conditions. It is suggested that auto-agglutination 
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of white cells occurs in the susceptible skin tissues and that inter- 
current infection may be instrumental in initiating the mhltrative pro- 
cess Leukemic infiltrations are divided into two types: (a) Mhltra- 
tions or tumors histologically identical with the primary disease; (6) 
various non-specific disorders and changes in the skin, such as perspira- 
tion, pruritus, pigmentation, prurigo, erythematous, desquamative, 
vesicular, bullous eruptions, due to toxins, possibly derived from cell 
destruction in the hemopoietic system. These latter have been 
called leuceihides but the exfoKative erythrodermias are not generally 
included under this name. Rolleston then successively reviews the 
diseases in this group individually, with the following comments: 

Leukemia. Pruritus is remarkably rare as compared with its fre- 
quency in lymphadenoma — only 12 recorded examples and the author 
has never seen an example himself. Chronic myeloid leukemia is very 
rarely accompanied by cutaneous manifestations of any kind, thus con- 
trasting with the rarer disease, chronic lymphoid leukemia, in which a 
considerable number of cases with cutaneous changes are on record. 
The question as to whether the cutaneous infiltration is a passive or 
an active proliferation is still disputed, but Ketron and Gay were 
unable to find mitoses in a recent series, in opposition to the experience 
of Arndt and Butler. Cutaneous leukemic tumors, described by 
Biesiadecki in 1876, are very persistent and seldom come and go. They 
usually grow slowly and do not ulcerate except rarely, following trauma. 
In some cases tumors may precede blood changes. They are usually 
symmetrical; most frequent on the face, scalp, cheeks and eyelids. 
The leonine aspect may suggest lepra; the slaty blue or plum-color of 
the nodular lesions may suggest melanotic metastases. 

Acute Leukemia. (1) Cutaneous tumors formed of leukemic cells 
similar to those in the blood, may be seen as in chronic leukemia; they 
are usually small, and in the acute type do not become confluent; the 
total white count may not be increased, but the differential count may 
suggest the diagnosis of an aleukemic acute lymphoid leukemia; the 
scalp was early involved in Barber’s case. (2) Cutaneous eruptions are 
commoner than in chronic leukemia and are polymorphic. Acute 
leukemia has many features suggesting an infection. Purpura is 
almost a constant feature of the disease, probably due to leukocytic 
blocking of small vessels. Hematomas are easily produced by slight 
damage. Herpes labialis is a common form of onset. Papules, vesicles, 
hemorrhagic bullse, morbilliform exudative erythema and exfoliative 
erythrodermia may occur. Rolleston has seen no pruritus. 

Chronic Leukemia. In chronic myeloid leukemia, purpuric hemor- 
rhages are rare except late in the disease. Multiple evanescent tumors 
from deep hemorrhages may appear. J aundice is very rare. Leukemic 
tumors are in general very rare and may occasionally be limited to the 
lower trunk 

Chronic Lymphoid Leukemia. Livid red infiltration of the face with 
leonine facies is the commonest form. Confluence is occasional; dis- 
crete, small tumor formation, the rule; the process may be universal; 
the duj'ation of lesions, several years. Differential counts are essential 
in patients with low total leukocyte counts. Rolleston believes it is 
only right to designate a lesion as leukemia when the blood quantita- 
tively or qualitatively justifies the diagnosis. Erythrodermias and 
exfoliative dermatitis are frequent and may be complete, resembling 



300 


rnOGRESS OF MEDICAL SCIENCE 


ptyriasis rubra of Hebra or partial, suggesting psoriasis. Lympho- 
blastic erythrodermia may occur with moderate leukocytosis and a 
high relati^^e l.ymphocytosis. Such cases do not respond to roentgen- 
ray treatment, which distinguishes them from mycosis fungoides. 
Pigmentation may occur without the use of arsenic. Urticaria yath 
vesiculation may occur at times, suggesting dermatitis herpetiformis. 
Sachs reports a pemphigoid eruption lasting two years. 

CJiloroma. Rolleston believes this to be closely connected with 
acute leukemia. Tumors occur about the temporal fossa, orbits and 
skull, and hemorrhages occur into the eyelids, the process suggesting 
infantile scurvy or hypernephroma. Greenish or brownish discolora- 
tion is common with a diffuse olive tint and definite green nodules in 
the skin (5 in 11 cases). 

Midtijile Myeloma. Metastatic deposits of*calcium may appear in 
superficial burs®. Pruritus and erythrodermia have been described;-. 

Lymx)hadcnoma {Hodgkin's Disease). From 25 to 39 per cent of all 
cases present cutaneous manifestations (Ziegler, Cole). Pigmentation 
may be almost negroid, regardless of arsenic. It may be the sequel of 
irritation of the sympathetic .S 3 'stem by lymphadenomatous glands 
about the solar ple.vus, or possible adrenal insufficiency. Jaundice 
occurs in patients with relapsing fever (Pel-Ebstein sjmdrome) or from 
pressure on the bile ducts. Edema of subcutaneous tissues, cyanosis, 
and atrophy of the skin may result from pressure. Tlie hair may 
change color or become light, fine and silky. Alopecia may occur with 
or witliout pruritus. Excessive perspiration has been observed. Pru- 
ritus occurs in 9 to 50 per cent of reported cases. The itching is marked 
during e.xacerbations, but the patient must be sometimes questioned 
to obtain a history of it. It has been insisted upon that eosinophilia 
and pruritus go hand in hand, but Rolleston has seen high percentages 
of eosinophils without pruritus. The cause is unknown. Nodular 
lesions, particularly about the sweat glands, result from chronic scratch- 
ing, Bullous or pemphigoid eruptions are rare. Universal exfoliative 
dermatitis has been occasionally reported, but always arouses the 
suspicion clinically of mycosis fungoides. Morbilliform eruptions, 
urticaria, erythema nodosum and hemorrhages have been reported. 
Lymphadenomatous nodules in the skin are quite rare. Lymph- 
adenoma cutis must be distinguished from leukemia cutis by the blood 
count and from sarcoma and sarcoids. 

Myeosis Fungoides. This has been regarded as a cutaneous form of 
lymphadenoma or as a disease of the hemopoietic system allied both 
witli lymphadenoma and with chronic lymphoid leukemia. Rolleston 
believes that the histological characters of Hodgkin’s are entirely dis- 
tinct and that a blood count eliminates leukemia. The eczematous, 
erythematous, premycotic stage may last for years. It is notable 
that the tumor formation usually occurs upon* the sites of previous 
erythrodermia. 

Two Cases of Skin Manifestations in Leukemic Affections.-— 
Almkvist and Akzt {Brit. Jour. Dermal, and Syph., 1924, 36, 428) 
observes 2 such cases, in 1 of which the ulcerated nodule on the left 
side of the lower lip clinically suggested a syphilitic chancre, and was 
associated with slight swelling of the neighboring glands. 
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The Abdominal Binder as a Substitute for Pituitrin in the Second 
Stage of Labor. — Beck (Jour. Am. Med. Assn., 1924, 83, 753) calls 
attention to the uncertainty in the action of pituitrin. In some 
patients violent contractions result from moderate doses and in others 
small doses produce tetanic contraction of the uterine muscles. The 
fetal heart-heat repeatedly is diminished more than one-half after the 
administration of pituitrin. In the Long Island College Hospital an 
abdominal binder of two parts, the upper of canvas with canton flannel 
lining and the lower part also of canvas made like a many-tailed bandage 
with buckles, is employed. When this bandage is properly adjusted, 
it holds tlie uterus perpendicular to the pelvic inlet, prevents distention 
of the weaker parts of the abdominal wall, increases intra-abdominal 
pressure and makes bearing-down efforts more effective. Its use during 
the second stage of labor and the results have been satisfactory. Com- 
paring 250 primiparous labors with and without the binder, labor was 
shortened a half hour by the use of the binder; the number of forceps 
operations was reduced about one-half; infant mortality was lessened 
about one-third. The, danger of uterine rupture is lessened, descent 
and rotation proceed more successfully and, in multiparous women 
with relaxed and pendulous abdomens, the binder is of very great 
value. It must be remembered that the binder is entirely a passive 
agent. If the patient does not make voluntary efforts at bearing- 
down, the binder is of no value. It should therefore be used at the 
beginning of the second stage when the bearing-down efforts are strong. 
The pressure of the binder may expose the child to some danger. After 
each contraction of the uterus the lower strap is loosened and the 
physician listens to the fetal heart. If the child is in danger, the binder 
is loosened. If the binder sets up too violent labor pains, it should be 
immediately removed, when such will cease. 


The Treatment of Pernicious Vomiting of Pregnancy by Gastric 
Lavage and Carbohydrate Rectal Feeding.— Denver (Brit. Med. Jour., 
1924, 2, 455) describes the case of a patient two months pregnant 
who had been vomiting for three weeks before admission to Hos- 
pital. The vomitus was green and contained disintegrated blood. 
The urine was practically normal and the blood-sugar content was 
normal. The treatment consisted in irrigation of the stomach with 
sodium bicarbonate solution, 1 dr. to the pint, while by rectum was 
given 1 pint of water with ^ ounce each of sodium bicarbonate and 
glucose every four hours. Five minums of adrenalin solution was 
given hjTiodermically every three or four hours. The foot of the bed 
was raised and at night ^ gr. of morphia was administered. As the 
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patient could retain it, water was given by mouth and glucose was 
gradually added to the water so taken. Four days after admission the 
vomiting had practically ceased and tlie woman went on to recovery. 
The VTiter states that adrenalin solution may be given by mouth in 
doses 'of 10 to 20 minums in a little water in many of tliese cases. 
It is often efficient in stopping vomiting. The addition of 30 gr. of 
potassium bromide to the solution given by tlie bowel at evening vill 
help to produce sleep. Adrenalin was used in 1 to 1000 solution. 


The Duration of Menstruation and the Development of the Fetus. — 
SZENES and Mondre (Zentralbl /. Gynah., 1924, 39, 2110) have 
studied this subject in llie Vienna: Clinic 539 cases are tlie basis of 
tlieir conclusions and tliey have illustrated their findings by tables. 
It was observed tliat tliose women who liad a longer period of menstrua- 
tion gave birth on tlie a-\^erage to heavier and larger children. If primi- 
parous patients were obsen^ed tlie result was still more striking, '\\ffiile 
many factors pertain in securing weight and development of a cliild 
there is reason to believe tliat tliere is a very distinct relation as indi- 
cated by tlie writers, in accounting for what tliey consider tlie retention 
of a greater quantity of nutrient material available for tlie fetus and 
also the benefit for the fetus tlirough the greater development of tlie 
corpus luteum. 


A Roentgen-ray Study of the Infant’s Chest at Birth.— Wasson 
(Jour. Am-. Med. Ass7i., 1924, 83, 1240) publishes a paper upon this 
subject illustrated with roentgen-ray pliotographs. The examination 
was made by having tlie newborn child subjected to the roentgen-raj’’ 
immediately on delivery, an e.xposure of 0.1 second being found suffi- 
cient. Exposures are made at intervals of five-ten-fifteen minutes 
and twenty-four hours after birth, and again before leaving the hos- 
pital. In tlie case of stillborn children, where efforts were made to 
resuscitate them, some air entered the chest, but a considerable quantity 
was found in the abdomen and stomach. This method of examina- 
tion showed tliat in newborn children before respiration had occurred, 
that tlie lungs were uniformly dense throughout. In normal cases tlie 
chest expands slowly and the time necessary for this ranges from five 
minutes to two weeks. The bases of the lungs expand last and the 
lateral borders first. The shape of the chest changed with respiration, 
although the lungs before expansion would almost fill the chest space. 
It is stated that the air capacity of the lung is 17 cc at the end of the 
first twenty minutes after birth and at the end of six hours, 36 cc. Air 
enters the stomach and colon of the newborn child at the sarne time 
that it enters the lungs. The writer’s study shows that it is possible 
and practical to examine an infant at any age with the roentgen-rays 
and draw conclusions about the condition in the body. 

Pernicious Vomiting in Pregnancy with Low Blood Chlorids and 
Marked Response to Sodium Chlorid Treatment. — Haden and Gtxffev 
(Am. Jour. Ohst. and Gynec., 1924, 8, 486) describe the case of a patient, 
aged twenty years, who had one abortion at two months and diuing that 
pregnancy had no vomiting or toxic signs. In the next pregnancy she 
suffered with pernicious nausea which did not yield to treatment. On 
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examination of the blood there was a very low chlorid content, there 
was a carbon dioxide combining power above normal and a moderate 
increase in non-protein nitrogen, urea nitrogen and uric acid, ine 
patient was given sodium ehlorid in one dose of 1500 cc 3 per cent solu- 
tion subcutaneously, followed on the next day by 500 cc of the same 
and on the next day by 400 cc or 0.85 per cent. In all 65 gm. of the 
salt was given in about thirty-six hours. A record of the amount ot 
vomitus showed that it ranged from 850 cc to 400 cc.* The blood chlorids 
after the administration of the salt were still slightly above normal. 
The blood urea nitrogen had fallen to 12.1 mg. per 100 ce and continued 
to drop. There was very little chlorid excreted in the urine. The 
patient’s symptoms immediately disappeared and the urine greatly 
improved. The patient was discharged from the hospital praetically 
well and given sodium chlorid tablets to take. Tliree or four weeks 
after leaving the hospital she had an abortion with a maeerated fetus. 
The case suggests that some of the toxemias of pregnancy resemble 
die toxemia of intestinal .obstruction, in such cases sodium chlorid 
acts in a specific manner. 

Chorio-angio Fibroma.— Sid all (Am. Jour. Ohst. and Gynec., 1924, 8, 
430) reports the case of a primipara admitted to the hospital in labor with 
face presentation witli spontaneous delivery. The placenta separated 
spontaneously and on the second day the child developed hemorrhagic 
condition and was successfully treated by tliree intra-muscular injec- 
tions of blood and blood transfusion. Mother and child left the hospital 
in about three weeks’ time. On examination the placenta, the umbilical 
cord was inserted about 4 cm. from the margin; at the center and in the 
insertion of the cord was a mass 10 by 7.5 cm. elevated above the sur- 
face of the placenta. The tumor was covered by amnion and several 
umbilical vessels passed across it. It was irregular in contour with 
nodular elevations and showed through the amnion as a pinkish irregular 
tumor. The placenta seemed to be normal except at the tumor. On 
microscopic examination it was found to be a chorio-angio fibroma 
with fibrous tissues in excess. The writer reviews the literature of the 
subject and has collected and tabulated 131 cases including his own. 
There was no relation between the age of the patient and the occurrence 
of the tumor and there was multiple pregnancy in 5 cases. 

Hyperplasia of the Decidua and Hemorrhage at the End of Gestation. 
— Riotte (Gynec. et Obst., 1924, 9, 23) contributes an illustrated article 
upon this topic, and cites a number of cases illustrating the clinical 
history of this condition. From his study of the subject, a true infec- 
tious inflammation of the decidua can cause a diffuse hyperplasia of 
the tissues which will continue with certain variations to the end of 
pregnancy, and lyhich may become non-infectious as pregnancy pro- 
ceeds. The cause of this hyperplasia is the excessive development of 
bloodvessels in the decidua following congenital development of blood- 
vessels in the endometrium. In other cases this is acquired, but not 
necessarily infectious. When this hyperplasia is especially developed 
at the lower pole of the ovum it may give rise to hemorrhage which 
may influence considerably pregnancy and the course of labor. The 
cause of these hemorrhages is purely mechanical, and the underlying 
vascular condition is the important factor. 
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Radium Therapy of Benign Uterine Bleeding. — Watkins {Wiscon- 
sin Med. Jour., 1924, 23, 123) has emplo5'^ed radium in the treatment 
of uterine fibroids in 275 cases, and he states that the amount of atrophy 
whicli has resulted from radium treatment Jias been a continuous sur- 
prise. Generally there is no diminution in the size of the tumor for 
three or four months, but after this time the tumor rapidly diminished 
in size, and in the course of nine to twelve months in many of the cases 
the tumor had entirely disappeared or had become so small as not to 
be palpable. Occasionally in such cases small nodules persist for some 
time. There were 2 cases where the tumor instead of being absorbed 
underwent cystic degeneration and was excised, and there were 5 or 
6 cases where the treatment was repeated once. The author is in 
accord udth the majority of gynecologists in stating that the most 
delightful results obtained from radium in gynecology is in the treat-, 
ment of uterine hemorrhages at the menopause. These hemorrhages 
are probably due to endocrine disturbances, and radium is generally 
considered a specific for such cases. The technic is the same as for 
fibroids, except that 1200 mg. hours, double screen, is a sufficient dose. 
The double screening is used for the purpose of producing a minimum 
amount of action within the uterus and a maximum amount of action 
upon the ovaries. The 170 cases of this type which have been treated 
all have been cured with one treatment. The neurotic disturbances 
follovnng radium menopause and the natural menopause seem to be 
much alike, except that they may not persist as long after the radium 
as after the other. This may be due to the sudden and complete ces- 
sation of ovulation after radium treatment. He frequently uses radium 
and at the same sitting repairs a cystocele or rectocele and the results 
have indicated that the radium does not interfere with the healing of 
the wound. In the treatment of leucorrhea he fixes the radium in the 
cer\dcal canal after thorough dilatation and gives a dose of 100 to 200 mg. 
hours. He has done this in about 180 cases, and the erosion always 
heals; the discharge is always improved and has been cured in 80 per 
cent of the cases. After such a treatment inspection shows very little 
change in the tissues until after six or eight weeks, then the discharge 
rapidly diminishes and the erosion heals. 


Radiation Treatment of Cancer of the Cervix.— In the beginning of 
1922 the American College of Surgeons appointed a committee to study 
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the results of the treatment of malignant diseases with radium and 
roentgen-ray, and the treatment of cancer of the cervix was the first 
subject selected for investigation. The committee collected 1210 case 
records from twenty-two active gynecological services in various cities 
and the conclusions reached have been presented by the chairm^, 
Dr. Robert B. Greenough {Surg., Gynec. and Obst, 1924, 39, 18). He 
emphasizes the fact that this report is only preliminary, and thaUt is 
the purpose of the cominittee to collect further data and extend uie 
time beyond the minimum period of three years, so that knowledge of 
the more remote end-results of these cases may be obtained. This 
report shows that of 829 cases of cancer of the cervix, 94 were free from 
disease three or more years after treatment. More than half of these 
“cures” were obtained by the use of radium and roentgen-ray without 
radical operation. There were no cures by cautery alone. In 243 
cases of the early favorable and borderline type hysterectomy alone 
cured 1 in 3, with an operative mortality of 1 in 5, Radium with 
palliative operation (cautery) cured about 1 in 3. Under these condi- 
tions it may be said that the choice between operation and radium in 
the treatment of early and favorable cases of cancer of the cervix is 
an open one. It is to be borne in mind that the results of treatment 
by radium used with the technic of the present day are not yet avail- 
able, but that it is generally believed tliat they will be better than the 
figures here presented. In more advanced cases the “cures” either by 
radiation or hysterectomy were very few. The duration of life in the 
unsuccessful early cases is somewhat greater after radium than with 
operation, while the formation of rectovaginal and vesicovaginal' 
fistulse occurred with nearly equal frequency with all methods of treat- 
ment. Radium, with or without roentgen-ray or palliative operation, 
was the most important agency in the destruction of local disease in 
cases which failed to obtain a “cure.” The value of radium as a 
palliative measure in advanced cases is beyond dispute, while in the 
treatment of recurrent cases after hysterectomy, and in cancer of the 
cervical stump radium is to be preferred to other methods. A suffi- 
ciently large dosage of radium is necessary to obtain destruction of the 
local lesion; therefore, the treatment of cancer of the cervix with inade- 
quate amounts of radium should not be encouraged. 

Endocervical Enucleator. — Enucleation of the mucous membrane 
and glands of the cervical canal, as popularized by the Sturmdorf type 
of operation, has come to be recognized as a useful procedure in many 
types of disease of the cervix, especially in the patient with chronic 
cer\ncal leucorrhea. Schlink (Med. Jour. Australia, 1924, 1, 560) 
has devised an instrument which removes the core of the cervix, quickly 
and accurately, just going deep enough to include the diseased glands 
of tlie canal. The instrument consists of a director staff, armed at its 
tip with three small tenacula blades. To a sheath fitting over this 
staff, a circular knife, with an inch-long blade, is attached at a position 
2 inches from the concealed tenacula. The knife, by circular rotation, 
tyn be made to slip over the director, remaining | inch distant from 
it and completely encompassing the fully extended tenacula blades at 
the point and extending beyond them for a short distance. In practice 
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the staff with the tenacula concealed is introduced into the cervical 
canal to its full extent. The tenacula blades are then extended by a 
screw at the handle end. This maneuvre fixes the staff in the cervical 
tissue, and the circular knife can now be rotated through the cervix. 
When fully driven home it cuts out a solid 1-inch column of mucosal 
and cervical tissue to a circular depth of 1 inch. This ensures the whole 
of the mucosa and a thin strip of muscular tissue being removed. 
Furthermore, the knife has a limited range of movement, and can do 
no injury to the bladder or vaginal mucosa; besides it penetrates the 
inner layer of tlie cervical musculature, where the vessels are usually 
small, and gives rise to only a slight amount of hemorrhage which is 
easily controlled by one or two hemostatic stitches. In addition to 
performing this operation from below, it can just as readily be per- 
formed from above, when, in the course of performing a supravaginal 
hysterectomy it is deemed advisable to remove the lining of the cervical 
canal either to remove infected tissue or prevent the later development 
of carcinoma, without the hazard of performing a panhysterectomy. 


Treatment of Ovarian Cancer by Combined Methods.— According 
to Schmitz {Wisconsin Med. Jour., 1924, 23, 125) new growths of the 
ovary are eiilier clinically or histologically malignant. Ovarian tumors 
may not show on microscopical e.xamination malignant cells, yet their 
clinical course may be characterized by ascites and implantation growths 
on the parietal and visceral peritoneum. The latter finally cause func- 
tional death of the peritoneum and death of the patient. The serous 
papillary cystadenomata are typical examples. About 25 per cent of 
these tumors and 2 per cent of the pseudomucinous c^^stadenomata 
show such a potentially malignant behavior. The discouraging part 
of these growths is the fact that recurrences after surgical removal 
amount to about 85 per cent in papillary and 65 per cent in non-papil- 
lary growths after they have shown definite cancerous structure. The 
absolute cures after panhysterectomy for ovarian malignant growths are 
few in number; the borderline cases are invariably followed by early 
recurrences', while the inoperable cases are, of course, hopeless. There- 
fore, the author has instituted in his clinic a postoperative radiation 
treatment for the three groups of cases. The panhysterectomies are 
followed by an intensive short-wave length roentgen-raj'' treatment. 
The object is to apply a 130 per cent erythema skin-dose homogeneously 
through the pelvis. The incomplete operations and the inoperable 
cancers are treated with the combined method of radium and the 
short-wave length roentgen-rays. Fifty milligrams of radium element 
are inserted into the uterus until 3600 to 4000 mg. element hours have 
been applied. The roentgen-rays are applied to two, three or four 
fields, depending on the size of the patient to obtain a 130 to 150 
erythema skin-dose all through the pelvis. Serous papillary and 
pseudomucinous ovarian cystadenomata causing ascites and 
plantation growths in the visceral and parietal peritoneum should be 
treated the same as the cancers. 
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Attempts to Transmit Rheumatic Fever to Rabbits and Guinea-pigs. 
—Realizing that unsuccessful transmission experiments never prove 
conclusively the non-existence of a virus in the inocula employed, but 
appreciating the value of unsuccessful, as well as successful, experi- 
mental endeavors. Miller {Jour. Exper. Med., 1924, 40, 525) reported 
attempts to transmit rheumatic fever to rabbits and guinea-pigs by 
injecting them with various materials obtained from patients suffering 
with this disease. Twenty-seven rabbits and 14 guinea-pigs received 
one of the following materials: Whole blood, serum, joint fluid, 
pleural fluid, throat washings and suspensions of tonsil tissue. Sub- 
sequent transfer inoculations from animal to animal brought the total 
number of animals employed in the experiments to 67 rabbits and 40 
guinea-pigs. One rabbit, receiving blood and suspension of heart mus- 
cle from a rabbit inoculated •with whole blood from a patient with 
rheumatic fever, and 1 guinea-pig, injected intraperitoneally with 3 cc 
.of filtered throat washings from a patient with rheumatic fever, 
developed an acute non-bacterial arthritis. No other evidence of suc- 
cessful transmission of the disease was obtained. In about one-half 
of the rabbits and two-thirds of the guinea-pigs myocardial lesions 
were encountered, which consisted of interstitial accumulations of 
lymphocytes and endothelial cells. Similar lesions were found in con- 
trol animals. This last observation furnished the text of a companion 
paper by the same author {Jour. Exper. Med., 1924, 40, 543), in which 
he reported the occurrence of myocardial lesions in 20 (60 per cent) 
of 34 apparently healthy rabbits, whose hearts were studied micro- 
scopically. The lesions consisted of lymphocytes and. endothelial 
leukocytes in varying proportions, to which were sometimes added poly- 
morphonuclear eosinophiles, plasma cells and fibroblasts in small num- 
bers. The lesions occurred most frequently between the muscle fibers 
of the papillary muscles and ventricular walls, and occasionally beneath 
the endocardium and epicardium. No microorganisms or cell inclu- 
sion bodies were found in the lesions. 


Occurrence of Bacillus Botulinus in Human and Animal Excreta 
(XXI).— Easton and Meyer {Jour. Infect. Bis., 1924, 35, 207) reported 
the findings made on human and animal excreta collected in California 
during the years 1920-1922. Their results confirmed the previous con- 
clusions of these investigators {Joiir. Infect. Bis., 1922, 31, 544), namely, 
that animal manure or human excreta is of little or no importance in 
the distribution of Bacillus botulinus. Eighty-eight stool specimens. 
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obtained from healthy persons from three different parts of California, 
failed to yield Bacillus botulinus, although it was Jeno^ra that spores 
of this anaerobe had been ingested on the raw vegetables and food 
which served as food. Three hogs and 2 cattle specimens, or 5 out 
of 50 samples of animal excreta collected in widely separated areas of 
California from hogs, cattle, horses, sheep and chickens, contained 
Bacillus botulinus. Type A. From their investigations the authors 
conclude that “ The evidence secured from an examination of 95 manure 
specimens strongly indicates that animal excreta contributes relatively 
little to the pollution of the soil witli Bacillus botulinus.” 


Observations on the Presence of a Toxic Substance in the Blood 
and Urine of Patients with Scarlet Fever. — “Recent studies by Dochez, 
Mair, and Dick and Dick have indicated tliat scarlet fever may be 
regarded as a local infection of the throat by a special type of Strep- 
tococcus hemolyticus which is capable of producing a soluble toxic 
substance. It is supposed that this toxic substance is absorbed from 
the throat and causes the general manifestations of the diseases. 
Whether this substance is a true e.\'otoxin similar to diphtheria to.xin 
has not as yet been established. It is supposed, furtliermore, that 
immunity to scarlet fever, whether existing in a normal indi^^dual or 
acquired by an attack of tlie disease is antitoxic in nature and that the 
presence of immunity can be determined in an individual by finding 
out whether or not he reacts to an injection of the to.xic substance 
found in filtrate of scarlatinal streptococcus cultures.” In order to 
provide further evidence in support of the foregoing conception of 
scarlet fever, Trask and Blake {Joitr. Exper. Med., 1924, 50, 381) 
conducted a series of experiments to determine whetlier a specific 
toxic substance could be demonstrated in the blood and urine of scar- 
let-fe'S’-er patients during the acute stage of the disease. In order to 
accomplish this samples of venous blood were collected from patients 
acutely ill with scarlet fever, and the sterile serum was stored vathout 
preservatiA’^e. Specimens of urine were filtered through Berkefeld fil- 
ters and stored in a similar way. Tests for the presence of a toxic 
substance in the serum and urine samples were made by intracutane- 
ous injections in two groups of human volunteers. Members of tlie 
first group Avere supposedly susceptible because their serums failed to 
blanch the rash in patients Avith scarlet fcA^er. Members of tlie second 
group Avere supposedly insusceptible because their serums blanched 
the rash in patients Avith scarlet fever. After diA'^ers ingenious e.xperi- 
ments it was found that a toxic substance could be demonstrated in 
the serum by means of intracutaneous injections of the serum in per- 
sons who had not had scarlet fcA'^er and AA'liose serums failed to blanch 
the rash in scarlet fcA'^er. The reaction caused by this substance con- 
sisted of a bright red local erytliema, A-^arying from 20 to 70 mm. in 
diameter, of one to four days’ duration. The seA’^erer reactions AA^ere 
moderately indurated and tender, and AA'^ere folloAA^ed by pigmentation 
and desquamation. Control injections in persons AAhose serums 
blanched the rash in scarlet fever caused no reaction. The tope 
substance was not neutralized by mixture with a human serum Avhich 
gave a negative blanching test, but was readily neutralized by a human 
serum Avhich gave a positiA’^e blanching test. It AA^as not neutralized 
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by normal horse serum, but was completely neutralized by Dochez s 
scarlatinal antistreptococcus serum. In a limited number of observa- 
tions on the urine of patients with scarlet fever a similar toxic sub- 
stance was found in 2 out of 5 cases studied. Since the toxic substaime 
described appeared to resemble the toxic substance found h - 

trates of scarlatinal hemolytic streptococcus cultures by Dick and 
Dick and since it is neutralized not only by a blanching human serum 
but also by Dochez’s scarlatinal antistreptococci horse seimm, the 
authors feel that the experiments reported support the conception that 
scarlet fever is a local infection of the throat by a particular type of 
Streptococcus hemolyticus capable of producing a toxiP which is 
absorbed and is the cause of the general manifestations of the disease. 


Studies on the Biology of Streptococcus: III. Agglutination and 
Absorption of Agglutinin with Streptococcus Scarlatinse.— Recent 
studies of the group of hemolytic streptococci associated with scarlet 
fever indicate that the individual strains are closely related anti-, 
genically. These organisms are present in the early stages of the 
disease in the throats of practically all individuals suffering from scar- 
let fever. In addition, the specific streptococcus has been isolated 
from the uterine secretions in an undoubted instance of puerperal 
scarlet fever, from the wound in a case of wound scarlet and from the 
local lesion in an instance of scarlet fever due to infection of a burn, 
as well as from infected milk and from patients in a milk-borne epi- 
demic of scarlet fever. With the hope of discovering additional evi- 
dence, Stevens and Dochez {Jour. Exper. Med., 1924, 40, 253) again 
employed the agglutination and absorption of agglutinin reactions to 
various strains of Streptococcus hemolyticus from the throats of scar- 
let-fever patients in New York, Baltimore, Chicago, Copenhagen and 
San Francisco, The cultures were obtained, usually, during the early 
days of the disease. The technic of cultivation and agglutination was 
the same as previously described by Dochez and others. The immune 
serum was prepared by inoculating rabbits intravenously first with 
heat-killed and then with living broth cultures. After extensive experi- 
mentation it wasfound that the strainsof hemolyticstreptococci from the 
various cities interagglutinated with immune sera prepared with these 
strains; that sera prepared with these strains did not agglutinate pyo- 
genic streptococci or strains isolated from cases of septic sore throat; 
that the strains obtained from the tliroats of patients from an epidemic 
of scarlet fever and the strain from the milk responsible for this epi- 
demic fell into the scarlatinal group according to the agglutination tests, 
and tliat a^ group of hemolytic streptococci biologically distinct from 
streptococci from other sources than scarlet fever was constantly 
associated with scarlatina. In a subsequent communication, these 
authors {Jour, Exper. Med., 1924, 40, 493) reported further studies on 
the distribution of the Streptococcus scarlatinse, as identified by agglu- 
tination reactions, in the throats of individuals with acute scarlet 
fever, during convalescence and in the complications of scarlet fever. 
It was learned that a group of streptococci which agglutinate with 
scarlatinal immune serum could be isolated from the throats of 65 per 
cent of cases of scarlet fever during the first week of the disease; that 
strains of hemolytic streptococci belonging to this group could be 
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isolated from the tliroats of patients at the termination of quarantine 
(thirty days) ; that liemoly tic streptococci were found most frequently 
in the throat in convalescent patients in whom the tonsillar inflamma- 
tion had not subsided entirely and that the complications occurring 
in scarlet fever could be due to the original scalatinal strain or could 
result from a secondary infection with pyogenic strains of streptococci' 
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The Mental and Nervous Side of Addiction to Narcotic Drugs.— 
Wholly (Jout. Am. Med. Assn., 1924, 83, 321) states that habit-forming 
drugs produce different and more complicated pathological changes than 
those produced by other toxins and infectious agents. Morphin pro- 
duces its most serious effects througli its action on the vegetative nervous 
system. Habit-forming drugs induce a distortion of normal reflex 
activities in both sensory and psychic spheres. The substitution of a 
psychopathic status is maintained by increasing the obtunding dioig to 
offset the ever decreasing compensatory efforts of the organism. Because 
of the overwhelming dependence of instinctive and emotional life on 
visceral and endocrine functioning, instinctive and character deviations 
follow prolonged disturbance of their activities with more or less per- 
manent changes resulting in the entire personality. This mechanism 
is the essential lesion in narcotic addictions. The theory suggested 
supplies a basis for the understanding of narcotism on which the entire 
symptomatology can be adequately explained. 

Production of Immunity by Inhalation.— Stillman {Jour. Exp. Med. 
1923, 38, 117) in a paper which appeared a year ago showed that follow- 
ing inhalation of virulent pneumococci they generally disappear from 
the lungs of normal mice within a few hours, that infection rarely occurs, 
and that in only a fcAV instances does death result from a septicemia. 
The regularity with which pneumococci may be recovered frorn small 
pieces of lung is evidence that the organisms enter the lower respiratory 
tract. Despite the presence of virulent organisms deep in the respira- 
tory tract the animals are only infrequently infected, as evidenced by 
the large number of survivals. Furthermore, since the organisms are 
only found in the lungs for a few hours after inhalation there must be 
an efficient method for their disposal. If mice are first intoxicated 
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witli alcohol and then sprayed with pneumococci by the same technic 
the pneumococci persist in the lungs for much lonpr periods and iatol 
septicemia occurs in as many as 40 per cent of the mice. Eviden% 
alcohol interferes in some way with the mechanism concerned with the 
disposal of inspired bacteria. No evidence was obtained however, 
as to the exact method of this disposal. If the removal of the bacteria 
is accomplished solely by the action of the ciliary currents, that is, 
mechanically, one would suspect that no immunity would be acquired, as 
the respiratory tract is really “ outside the body.” If on the other hand, 
the inspired bacteria penetrate the surface epithelium and actually 
gain access to the lung tissue proper, some degree of immunity might 
reasonably be expected to develop. The results obtained by Webster 
(Jour. Exp. Med., 1923, 37, 231) on microbic vinilence and host sus- 
ceptibility in mouse typhoid infection are strikingly paralleled by the 
results obtained by Stillaian (Jour. Exp. Med., 1924, 40, 567). Webster 
found that if he fed 100 mice 6,000,000 typhoid bacilli by stomach tube, 
approximately 70 died with the organism in the blood and stools, and 
30 survived. In 20 of the latter typhoid bacilli were present in cultures 
from the stools only during the first few days and not in cultures from 
the blood— in which respect these animals were naturally immune — 
while in the remaining 10 animals the organisms persisted in the stool 
sometimes as long as six months and were temporarily present in the 
blood stream. Such animals recovered and developed agglutinins. 
The second group mentioned represent animals which develop an 
acquired immunity after passing tlirough the so-called “carrier state” 
or condition of “latent infection.” Cecil and Steffen (Pub. Health 
Rep., 1922, 37, 2735) were able to show that intratracheal injections of 
killed cultures rendered monkeys insusceptible to later intratracheal 
injections of living pneumococci. They were unable, however, to 


produce any immunity by spraying killed cultures into the pharynx. 
Although Jones (Jour. Exp. Med., 1924, 39, 725) could immunize 
rabbits against B. arisepticus by the intratracheal injection of killed 
cultures, he was unable by means of sprays of heat-killed organisms to 
increase the resistance appreciable. He concluded that in the latter 


instance insufficient antigen was absorbed to afford measurable protec- 
tion against subsequent intratracheal infection. From the foregoing 
experiments it appears that a high degree of active immunity is produced 
in mice following repeated inhalations of living pneumococci, and that a 
less marked increase in resistance is afforded animals exposed to a spray 
of dead organisms. To explain this acquired protection, one is forced to 
assume that the inhaled bacteria or bacterial cells actually gain access 
to the body tissue, that is, they are not only implanted on the mucosa 
of the lower respiratory tract, but actually penetrate the respiratory 
epitlielium. Very few living organisms probably gain entrance at any 
one time. In fact, Stillman has never observed pneumococci in histolog- 
ical sections from the animals, while even culturally it is not sufficient 
merely to inoculate a blood agar plate with the cut surface of the lung 
tissue, for so few are the organisms present that sections of the tissue 
itself must be cultured in brotli. Even under these optimum conditions 
growth is not infrequently delayed until after twenty-four hours. One 
may suppose the high degree of active immunity which results from the 
inhalation of live organisms to be due to the limited multiplication of 
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the organisms within the tissue. The possibility exists, however, that 
actual multiplication of the pneumococci does not occur but that mice 
may be immunized to a fairly high degree b.v the repeated penetration 
of a very fcAV \nrulent organisms wliicli are quickly destroyed. Stillman 
concludes that a definite degree of activ’e immunity can be induced in 
mice through the repeated inhalation of live pneumococci. Onl}’^ slight 
immunity is induced in mice by the repeated inhalation of killed 
organisms. 


Thyroid Survey of 47,493 Elementary School Children in Cincinnati. 
— Ole.son (Pub. Hcahh Rep., 1924, 39, 1777) discusses the object of a 
thyroid survey, and methods for determining the extent of thyroid 
enlargement, suggests standards for recording thyroid enlargement, and 
recognizes the following degrees of enlargement: Very slight, slight, 
moderate, marked, very marked, and adenomas. The percentage of 
enlarged glands found among 23,710 boys was 26.0 per cent; among 
23,7S3 girls was 39.8 per cent; and by combining the sexes the percentage 
was 33.2 per cent. The percentages Avere a little higher for colored than 
for Avhite children. But one definite case of exophthalmic goiter was 
found. The necessity for public healtli effort in the Avay of goiter 
prevention is stressed, the treatment of course being reserved to the 
physician. The author believes that iodin prophylaxis is often entirely 
overlooked; the administration in the form of iodized table salt is 
recommended, as the author believes this to be effective and regards the 
objections to it as not of great weight. It is suggested that a Federal 
statute should require table salt to contain a certain amount of iodine. 


Results of Toxin-Antitoxin in Suppressing a Diphtheria Epidemic. — 
Laidlaav (Ak Y. State Dept. Health Quart., 1924, 1, 73) recommends 
that a toxin-antitoxin campaign be instituted upon the appearance of 
diphtheria in any community. He states tliat Avhile practically no 
effect can be expected upon the case rate for tAvo months, after that time 
sufficient results may be expected to justify the effort expended, and a 
decided effect be produced upon the increased incidence after the 
subsiding of the outbreak. Some degree of modification of the seA^erity 
of the disease may be expected as early as three Aveeks. Three doses 
of toxin-antitoxin cannot be expected to immunize CA^ery individual. 


Notice to Contributors. — ^All communications intended for insertion in the 
Original Department of this Journal are received only loilli. the distinct under- 
standing that they are contributed exdusively to this Journal. 

Contributions from abroad nvitten in a foreign language, if on examination 
they are found desirable for this Journal, will be translated at its e.xpense. 

A limited number of reprints in pamphlet form, if desired, will be furnished 
to authors, -providing the request for them be written on the mamiscript. 

All communications should be addressed to — 

Dr. Edward B. Keumbhaar, The Laboratories, Philadelphia General Hos- 
pital, Thirty-fourth Street below Pine. 
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AN APPRECIATION. 


Dr. John H. Mtjsser’s removal to New Orleans to accept the 
chair of medicine at Tulane University has necessitated his res- 
ignation as Editor of this Journal, thus terminating a ten-year 
connection. Appointed Assistant Editor in 1914, under Dr. G. ]\4. 
Piersol, Dr. Musser continued in this position until on Dr. Piersol’s 
resignation in 1922 he became the Editor— the ninth to hold this 
position in 105 years. The previous editors were Nathaniel Chap- 
man, 1820; Isaac Hays, 1833; I. Minis Hays, 18/9; E.P. Davis, 1891, 
Alfred Stengel, 1899; F. R. Packard, 1901; A. 0. J. Kelly, 1906; 
G. M. Piersol, 1911. 

In spite of his numerous institutional duties and the ever increas- 
ing demands of a rapidly growing practice, he always found time 
to do more of the editorial work than his associate editor thought 
proper. The eight -hour working day, however, was literally almost 
doubled in the process, and the time necessary for first-class scien- 
tific work became more and more difficult to obtain. At Tulane, 
on the other hand, as full-time head of an important department 
of a progressive school. Dr. Musser should have ample opportu- 
nity to render a splendid service to medical education, as well as 
to satisfy his own intellectual requirements. Much as his Phila- 
delphia friends will miss him, they must recognize that his recent 
decision was a wise one. During Dr. Musser’s editorship, the policy 
of the Journal continued with very little change. His constant 
attention to possible improvement in the form of its contents and 
the quality of the English used in its articles was not without results 
—a trend in a direction for which there is still much room for 
improvement in American medical literature. 

In the first number of the Journal {The Philadelphia Journal of 
the Medical and Physical Sciences, 1820, 1, 1), its editor, Nathaniel 
Chapman, thought it necessary to quote from the Edinburgh Review: 
“What does the world yet owe to American physicians and surgeons ? ” 
as a reason for his venture. Though an unfair criticism even then, 
certainly it is not one that would even be suggested today. And 
yet the present editors feel now as much as then the necessity, in 
the words of Chapman’s prospectus, “to evolve and stimulate the 
genius of the country to invigorated efforts ... We look to 
the profession at large for countenance and support of a scheme 
that deeply concerns the whole, and which we are sensible can 
only succeed by general appreciation and cordial cooperation.” If 
this can be secured, we have high hopes that we can succeed in 
maintaining it, even in the face of the rapidly changing conditions 
of medical journalism in this country, as Sir Wfilliam Osier said, 
“one of the few great journals of the world.” 
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ORIGINAL ARTICLES. 

REFLECTIONS ON THE INTERPRETATION OF SYSTOLIC 
CARDIAC MURMURS.* 

By William S. Thayee, M.D., F.R.C.P.I. (Hon.), 

BALTIMORE, MD. 

Tee art of prognosis with which the insurance examiner is 
especially concerned, is one of the most important branches of 
medicine. 

But unless prognosis springs from solid diagnostic roots the tree 
is unstable. ' - 

The art of prognosis may, under some conditions, depend largely 
on the consideration of figures and statistics based on scientific 
analyses of accumulated observations. 

The art of diagnosis must always depend, in large part, on the 
observation, the care, the skill, the intelligence and the reasoning 
power of the individual examiner. 

The ability and the reliability of the individual examiner, on the 
results of whose reports conclusions are to be reached, constitute 
the corner stone of the prognostic art. 

As one who has, for many years, been especially interested in 
diagnostic problems, and has taught physical diagnosis off and on 
for thirty-four years, it is naturally from the diagnostic standpoint 
and from my owm experience rather than from a review of the litera- 
ture that I shall approach this subject. 

In wLat is rapidly becoming a fairly long experience, I am rather 
impressed wdth the frequency of what seems to me an unfortunate 
attitude of student and physician in approaching certain diagnostic 

* Eemarksmade before the Medical Section of the American Life Convention 
at Atlantic City, June 4, 1924. 
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problems. We hear, let us say, a modification of a heart sound. 
We make note of a “systolic murmur at the apex;” and forthwith 
the mind jumps to a consideration of cardiac murmurs in the abstract 
before we have given sufficient thought to the vital question, which 
only we can decide intelligently, namely, what may be the cause of 
this particular sound in the concrete case. 

If we are incapable of exercising our reason on the basis of simple 
anatomical, physical and physiological considerations, not all the 
statistics in the world can make us intelligent or competent diagnos- 
ticians. Too many accept the statements of others; too few reflect 
for themselves on the simple physical conditions on wffiich a cardiac 
murmur may depend. 

I am, for instance, impressed by a statement that appears on 
page 10 of 3 ^our excellent little pamphlet a inopos of systolic mur- 
murs in the second right space : “ . , . in older applicants (they) 
may indicate arterio-sclerotic roughening at the aortic orifice.” 

It is never safe to make positive assertions in medicine. I am, 
however, not aware that evidence has ever been presented of the 
origin of any of these common murmurs, other than those dependent 
upon a true stenosis, from “roughening” at an orifice. An adequate 
explanation of the origin of such murmurs is not difficult to find. 
But the true explanation, I venture to fancy, has nothing to do with 
a “roughening” of the orifice, which, as a matter of fact, excepting 
in stenoses, is not found anatomically. 

Let us for a moment reflect on some of the conditions associated 
with the origin of systolic murmurs. 

Reduced to its simplest terms the “constatation,” as the French 
say— an admirable word meaning observation with appreciation for 
which I know no equivalent in English— the constatation of a 
systolic murmur at some point in the circulator}’’ apparatus means 
the presence of audible vibrations of the vessel wall resulting from 
the passage of blood from a narrower suddenly into a wider cavity, 
or through a constricted area in the course of the tube. Whatever 
the physical possibilities as to the origin of vibrations in fluid cur- 
rents, it is doubtful whether murmurs that are clinically appreciable 
ever arise in another way. 

The manner of origin of a murmur may be illustrated simply 
and satisfactorily by pinching a rubber tube through which water is 
flowing. Beyond the point of constriction there arise a palpable 
thrill and an audible murmur, appreciable only when the current 
becomes of sufficient rapidity. This murmur is transmitted in the 
course of the current; it is but feebly heard back of the point of its 
origin. Other things being equal, murmurs arise more readily 
in thin fluids of low viscidity and specific gravity, flowing at a high 
rate of velocity. 

'VMien one considers the structure of "the heart there are certain 
points at ■^vhich one might expect murmurs to arise in the ordinary 
course of events. Such points are notably the aorlic and pulmonic 
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rings. These rings, fibrous structures, more or less constant 
their circumference, and incapable of notable dilatation during the 
cardiac movements, connect the proximal ventricles which may vary 
considerably in their strength and in the quantity of blood that 
they eject, with the distal vessels which are of great elasticity and 
capable of vide dilatation. „ 

Here, indeed, are most of the specifications one could demand for 
the construction of a model to illustrate the origin of vascular mur- 
murs— a ventricle which throws more or less blood ^ith more or 
less force through a fixed ring into a dilating vessel beyond. It is 
doubtful whether man could construct such a model which would 
fail to produce a systolic murmur when put into operation. 

Why, then, do we not always find systolic murmurs at aortic 
or pulmonary orifices? This is a question that we cannot answer 
save by the recognition that nature has so admirably adjusted 
ventricle, ring and vessel that in normal function, they act as if 
parts of one elastic tube of constant size. 

Palpable and audible vibrations arise, of course, less readily in 
a viscid medium like blood than in water. But, as a matter of fact, 
it is just at these points— the aortic and pulmonic orifices— that 
systolic murmurs are commonest in the normal human being, and 
of the least significance. 

Aortic Orifice. Experimentally^ in living dogs,, murmurs may be 
caused at the aortic orifice: 

(1) By producing an actual stenosis. 

(2) By bleeding followed by infusion of salt solution, through 

which the blood is rendered more fluid. 

(3) When conditions are produced in w^hich the excursion of 

the pulse is greater; that is, in which there is a greater 
dilatation of the aorta with each systole— as, for 
instance, in aortic insufiiciency. 

In the human being such murmurs at the aortic orifice are ob- 
served : 

(1) With actual aortic stenoses. 

(2) In dilated and hypertrophied hearts, notably in aortic 

insufficiency where, with a ring of relatively normal 
size, a ventricle larger and stronger and with greater 
capacity, is throwing blood into an aorta capable of 
wide dilatation, 

(3) With permanent dilatations of the ascending aorta 

above the ring which are so common either with syphilis 
or in old age. 

(4) Without obvious cardiac abnormalities, in ansemia— 

diminished viscosity of the blood— and not infre- 
quently in young neurotic individuals with throbbing 
vessels the sort of people in whom loud murmurs 
are heard in the pulmonary area. 

* Thayer and MacCallum: Am. Jo0r. Med. Sci., 1907, 133, 249. 
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these are inecisely the co7iditions in which nnirmurs may he 
\nduced experimentally. 

In other words, where the ventricle is dilated or hjqDertrophied 
or wherever the aorta beyond the ring is relaxed or dilated or where- 
ever the ring itself is narrowed, one may and often does observe a 
systolic murmur at the aortic orifice. 

True stenoses may be recognized by a variety of characteristic 
phenomena. 

Aortic insufficiency, in which systolic murmurs are so verj'^ 
common, is always pathological and easily recognized. 

Soft systolic murmurs in the young or in the anasmic, if unasso- 
ciated with other signs, we have learned fairly well to disregard. 

Similar aortic murmurs in men of middle life or past middle life 
are those which attract our suspicion and demand our attention. 

In most cases, with or without evidences of cardiac h;^T)ertrophy, 
such murmurs, in the absence of actual stenoses, will be found to be 
associated with moderate dilatatipn of the arch. Dilatation of the 
arch, often difficult to recognize before the days of roentgenology, is, 
as is well knovm, especially common with sjTihilitic changes which 
may lead to true aneurysm formation, but it is also exceedingly 
common with the arterio-sclerosis of age. 

These are the murmurs to which I referred a minute ago which are 
so often ascribed to “roughnesses.” 

Anyone, however, who is familiar with the pathological anatomy 
of the aorta must realize that sj’philis rarely if ever results in rough- 
nesses which could easily be imagined to set the blood of the entire 
aorta into audible vibrations; even the extensive calcified plaques 
of a senile arterio-sclerosis do not, as a rule, give rise to murmurs 
elsewhere along the course of the vessel. 

The cause of these systolic mumvurs is the actual or relative dilatation 
of the ascending aorta above a normally rigid ring. If there be not 
a true stenosis there is always a relative stenosis depending upon 
aortic dilatation; this, I ventui-e to assert, is the one adequate 
explanation of these murmurs. 

Murmurs in the Pulmonary Area. The region of the pulmonary 
artery and conus arteriosus— the second and third left spaces close 
to the sternum — is the commonest seat of systolic murmurs. 

Experimentally, murmurs at the pidmonary orifice may be pro- 
duced in the same way as at the aortic ring: 

(1) By artificial stenosis which may be induced by the very 

slight pressure of the stethpscope on the thin-walled 
conus, 

(2) By bleeding and infusion of salt solution,. 

(3) ^^Tien, in the course of the experiment, conditions arise 

which result in an abrupt cardiac contraction and high 
pulse pressure in the pulmonary artery. 

Clinically, the frequency of murmurs in this area is familiar. 
They occur: 
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(1) With actual stenoses. _ • i • i, -r- 

(2) Normally in young individuals, and notably in the neu 

rotic, exaggerated or induced by forced expiration and 
often disappearing on full inspiration. 


(3) In ansemia. 

The pulmonary artery and the conus lie close to the chest wall. 
In the young with elastic lungs and a large cardiac incisure, the conus 
may impinge directly upon the chest wall. This impinging during 
systole against the chest wall should reproduce exactly the condi- 
tions which exist experimentally when one presses a stethoscope 
against the conus. 

With a deep inspiration, however, a soft cushion of lung is inter- 
posed between ventricle and chest; under these circumstances the 
murmur disappears. 

Auriculo-ventricular Orifices. If it be true that with normal car- 
diac function the ventricle, the arterial orifice— constriction through 
it may appear— and the vessel beyond so comport themselves as 
to represent a single tube, the same is true of auricle, atrio- ventricular 
orifice and ventricle in diastole. 

The tricuspid and mitral rings in normal function behave not as 
straits, but as parts of a common auriculo-ventricular canal. Only 
with actual stenoses of these orifices do audible or palpable vibra- 
tions arise when the blood is flowing in its normal course. 

Apical Systolic Murmurs. But, as is familiar, systolic murmurs 
may arise at the auriculo-ventricular orifices. 

Experimentally, apical systolic murmurs may be produced in the 
dog by incision or laceration of the mitral valve. This, as one might 
expect, results in: 

(1) Palpable and audible vibrations arising at the opening 
through which the regurgitant current passes backward 
into the auricle; the opening is a point of constriction 
in the course of the regurgitant blood. The thrill 
and murmur at this point are usually of great intensity. 
But the auricular wall adjacent to the mitral valves 
cannot be reached even in the widely open dog’s chest, 
save by awkward manoeuvres. As the heart lies in 
position one cannot reach^the auricle; one can place 
the stethoscope directly over the left ventricle only 
at the apex of the heart. But this point, lying 
proximally to the seat of origin of the vibrations, 
is, physically, a relatively unfavorable spot for 
the transmission of the sound. In experimental 
mitral insufficiency the thrill, so easily palpable on 
the auricular side of the valves, is lost at the apex 
where the murmur, instead of being harsh and rasping, 
becomes soft and bloufing, like the systolic murmur of 
mitral insufficiency as heard in the human being. 
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prob' (2) Like murmurs arise without valvular damage on the 
development of dilatations of the mitral ring which 
may be brought about by overdistending the heart 
or as a result of failure of the muscles toAvard the end 
of the experiment. 

Experimental^’’, then, in the dog, systolic murmurs heard best 
in the region of the apex and similar to those heard in mitral insuf- 
ficiency in the human being, may be produced by damage to the 
mitral valve or by dilatation of the aurieulo-ventricular orifice. 

Clinicall.y, in the human being, a systolic murmur heard in the 
region of the apex is a common phenomenon. 

Such murmurs are observed; 

(1) In disease of the valves resulting in insufficiency. 

(2) In muscular lA’eakness resulting in dilatation of the mitral 

ring, which is observed under a variety of conditions. 

(3) Normally, as so-called functional murmurs, the com- 

monest varieties of ivhich are 

(a) Apical systolic murmurs in normal young indi- 

viduals heard in the recumbent and left 
lateral posture. 

(b) Cardio-respiratory systolic murmurs. 

Apical systolic murmurs are not generally of very great intensity 
for the obvious reason that the points at which we are able to ap- 
proach the heart with our stethoscopes are situated proximally 
to the point of origin of the murmur. They are commonly heard 
in axilla and back because, even though considerable lung be 
interposed betAA’een heart and chest AA’all, the root of the left ven-' 
tricle and the left auricle over which the murmur is of greatest 
intensity, lie posteriorly. 

It is well to remember in connection with indirect mitral murmurs, 
as with direct aortic murmurs, that the cause of the murmur is the 
passage of blood through a narrow orifice into a wider chamber, 
and not, as a rule, the result of interference with the current by 
vegetations or roughnesses at the orifice itself, save in the case of 
large calcified masses. It is not likely that vegetations in themselves 
play any essential part in producing audible vibrations save, per- 
haps, the large thrombotic vegetations of a bacterial endocarditis. 

The assumption that the systolic murmur of mitral insufficiency 
is usually due to roughnesses and vegetations on the valves, even 
in acute rheumatic endocarditis, is very common. One has, how- 
ever, but to reflect on the charaeter of the lesions of acute rheu- 
matic endocarditis to realize that the tiny verrucosities along the 
line of meeting of the valves would be quite incapable, of themselves, 
of producing sonorous vibrations. The early murmurs arising at 
the mitral orifice in acute rheumatic heart disease are not due to 
the endocarditis but to the relaxation of the mitral ring due to 
myocardial change. It is only with the subsequent chronic thick- 
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enings and curlings of the valve curtains and shortening of 
chordse tendinete, that recognizable insufficiencies and stenoses 
occur. This is why all cases of acute rheumatic fever should be kept 
under observation for weeks or months after recovery from the 
acute sjnnptoms. - In many such cases the appearance of chronic 
valvular disease gives evidence of a previously unrecognized acute 
change;^ in others the disappearance of the murmur proves its 
myocardial origin. 

But how about those obvious insufficiencies with grave cardiac 
failure that may occur relatively early in an attack of acute rheu- 
matism? Are we wrong in assuming that these indicate the exist- 
ence of an endocarditis? 

Yes and no. 

We are wrong in the sense that an acute rheumatic endocarditis 
could not of itself produce such signs and, as a matter of fact, has 
nothing to do with them. But acute rheumatic heart disease is, in 
almost all cases a 'pancarditis, and the early cardiac dilatation 
which results in the systolic murmur is dependent upon the acute 
myocarditis. 

We are right in assuming that these signs are suggestive of an 
acute endocarditis because, in the great majority of cases, endocardi- 
tis accompanies the myocardial and pericardial changes. 

1. That a given apical systolic murmur may depend upon actual 
valvular disease is suggested by: 

{a) The history of previous conditions commonly associated 
with endocarditis — rheumatism, chorea, repeated 
tonsillitis. 

(6) Evidences of an associated bacterial endocarditis. 

(c) The coincidence of signs of mitral stenosis. 

(d) The presence of a murmur of a specially harsh and rasp- 

ing character. 

2. Tlmt such murmurs depend upon dilatation of the mitral ring 
may be suggested by: 

(a) The absence of a history pointing to preexisting valvular 
disease. 

(&) Their development in the course of progressive hyper- 
trophy and dilatation from hypertension or syphilitic 
aortic insufficiency. 

(c) Their appearance in the course of acute infectious fevers 
, not commonly associated with endocarditis or in 

grave ansemias with great muscular weakness. 

(d) Acute heart failure occurring in the early stages of 

rheiunatic heart disease. 

3. That the murmurs are functional and of no pathological sig- 

nificance may be suspected: 

^ Thayer: Jour. Am. Med. Assn., 1906, 47, 1352. 
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(a) 111 young ycopU wuhr thirty years 0/ age, especially in 
women hut often in boys when the patient is examined 
in the recumbent posture and when the murmur is 
accompanied, by a louder murmur in the pulmonary 
area. Under these circumstances systolie apical mur- 
murs are very common. The heart sounds are gener- 
ally of a normal character but the first sound at the 
apex is followed by a fairly distinct whiff which 
may or may not be transmitted into the axilla. 
The murmur is usuall.y increased when the patient 
lies in the left lateral posture. These murmurs are 
generally heard all over the heart and loudest in the 
pulmonar3'- area; but sometimes thej’’ are loudest at the 
apex, and sometimes they are not heard at the base. 
In the erect posture, the murmur disappears at the 
apex and diminishes in intensity if it does not disappear 
at the base on full inspiration. Sometimes it disap- 
pears at the apex on full inspiration suggesting that 
it is a transmission of the basic sound. 

Such murmurs are extremelj'" common and of no pathological 
significance. 

During my studies of the third heart soimd some j’^ears ago, 
among 218 apparent^ healthy individuals in the first four decades 
of life, 74 or over one-third showed s3'’stolic murmurs at the apex in 
the recumbent posture. 

FREQUENCY OF SYSTOLIC MURMURS AT THE APEX OP THE HEART IN 
OTHERWISE NORJIAL INDIVIDUALS IN THE RECUiUBENT 


POSTURE. 


Decades .... 

. . . 1* 

2 

3 

4 ■ 

Cases 

. . . 39 

98 

55 

26 

Murmurs present . 

... 22 

35 

12 

5 

Percentages 

. . . 66.4 

35.7 

21. S 

19.2 


Among 30 healthy school boys in the second decade of life, 18 
(60 per cent), showed systolic cardiac murmurs. In all, the mur- 
mur was heard in the pulmonic area; in 13 (43.3 per cent), it was 
audible at the apex as well as in the recumbent or left lateral 
posture. In the erect posture the heart sounds were clear at the 
apex. 

I am inclined to tliinlc that in most instances, the systolic murmur 
heard at the apex in the recumbent and left lateral posture is but a 
transmission of the basic sound although it has, in my mind, alwaj^’s 
been a question whether posture may not, sometimes, cause a true 
functional mitral insufficiency. 

(b) In the case of cardio-respiratory murmurs, with the 
abrupt emptying of the ventricles in systole the place 


* None under three years. 
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occupied by the full ventricle is compensated forwere 
a slight collapse of the overlying chest and an accent 
tuated rush of air into the overlying lung. This 
brings it about that, with each systole, there is, often, 
a rhythmical accentuation of the inspiratory rnurmur 
and sometimes even a slight sound during expiration. 
This sound may be extraordinarily like the murmurs 
depending on an actual mitral valvular insufficiency. 
That it should be similar in character has been ex- 
plained by studies in Mueller’s'* Clinic which show that 
the physical characteristics (the dominating tones 
of the ordinary inspiratory murmurs) are very close 
to those of- the common systolic murmurs of mitral 
insufficiency. 

Cardio-respiratory murmurs are sometimes heard with 
greatest intensity toward the base, more often, in my 
experience, toward the apex of the heart. They are 
always accentuated during inspiration, and usuajly 
disappear at some stage of respiration, generally 
when a full breath is held. They are always recog- 
nizable to the careful student, but if one does not pay 
careful attention, they may be very misleading. This 
is especially true since it is not generally appreciated 
that these murmurs may be heard with greatest intensity 
in the bach over the left lung, notably in young indivi- 
duals with throbbing hearts. I have seen more than 
one false diagnosis of organic heart disease made in 
such cases where a little careful attention would have 
made the nature of the murmur perfectly clear. 

Systolic murmurs arising at the tricuspid orifice I shall not discuss. 

Summary. I have tried especially to emphasize several simple 
points: 

1. That it is not the frequency of soft systolic murmurs at aortic 
and pulmonary orifices that is remarkable. What is remarkable 
is that they are not always present.* 

2. The presence of such murmurs depends upon the relative 
stenosis represented by the more or less rigid aortic or pulmonary 
ring and the dilatability or dilatation of the vessel beyond. The 
frequency of such murmurs at the aortic orifice in later life is, 
in the majority of instances, dependent upon a greater or less 
dilatation of the arch, not upon roughnesses at the aortic ring. 

3. The frequency' of functional systolic apical murmurs in the 
young when in the recumbent posture. 

4. The importance of recognizing cardio-respiratory murmurs and 
the realization that they are often heard with considerable intensity 
in the back. 

* Lancet, London, 1913, 1, 674. 

* This remark is not original. It has been made, I think, by Broadbent. 
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AND 
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(Prom the Department of Medicine of tlie Columbia University, College of Physicians 
and Surgeons and the Presbyterian Hospital.) 


There is no doubt in any one’s mind that, for him who has learned 
to read it, the face of Man is an open book. Indeed clinicians have 
placed such great value upon the facial expression of sick people 
that in some instances, as for example the “Hippocratic facies,” 
a diagnosis is based upon it. In Dorland’s medical dictionary there 
are thirt 5 ’’-two diflerent disease facies described. But like much of 
the information which free observation brings to the physician, it 
is often difficult for him to define just what it is that he has seen. 
Strangely enough too, the most carefully trained doctors, in respect 
to correlations between facial aspect and disease, have used essen- 
tially the arts of the physiognomists and phrenologists. These 
supposedly fanciful observers, bowe^'e^, Avho have sought to make 
correlations between psychic pattern and facial form, have at least 
attempted to base their anatomical data upon definite measurement. 
John Hunter,! Blumenbach,- Cuvier® and Petrus Camper^ all 
studied the comparative relationships of face and head size. The 
work of these observers was stimulated partly through interest in 
the different races of manldnd and partly by a desire to correlate 
with facial form the psychological, emotional and temperamental 
differences between races and individuals. Darwin® made many 
observations upon facial expression. Still later Laycock® wrote 
extensively on “ Physiognomicai Diagnosis.” 

In connection with the general study of human constitution, 
which is in progress at the Presbyterian Hospital, our attention 
has been dra^vn to certain measurable recurring facial characteris- 
tics. In this study of constitution, as was pointed out in a previous 
paper,'! all patients have been divided into groups according to the 
disease from which they suffer. In the present report interdisease 
group comparisons have been made between the anatomical facial 
differences of 5 disease types, namely, people having gall bladder 
disease, gastric and duodenal ulcer, nephritis hj^iertension, per- 
nicious anemia or tuberculosis. 

] The material upon which the study is based consists of 280 cases; 

) 161 males and 119 females. Seventeen of the 161 male patients 
belong to the gall bladder group, 21 to the pernicious anemia, IS 
to the nephritis hjqjertension, 30 to the gastric and duodenal ulcer 
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and 75 to the tuberculosis. Thirty-three of the 119 females were 
gall bladder patients, 23 pernicious anemia, 20 nephritis hyper- 
tension, 15 gastric and duodenal ulcer and 28 tuberculosis. 

In analyzing the variation between human faces it is necessary 
first to define what constitutes the face (Fig. 1) . The usual concep- 
tion of the face is a perpendicular oval bounded superiorly by the 
hair . line. Anthropometrically, however, the face is limited supe- 
riorly by a horizontal line drawn through the nasion. In this more 
restricted sense, the face is a more or less squat horizontal truncated 
oval; the facial diameter being always of greater length than the 
facial height. 



Schematic ReconstructioD 



Fig. 1. — Facial measurements, aa, nasion prosthion (upper facial height) ; bb, facial 
height; cc, facial diameter; dd, gonial diameter; ee, interpupillary space. 


The facial measurements which have been used are 10 in number: 
(1) Nasion prosthion (aa. Fig. 1), from the nasion to the maxillary 
alveolar point; (2) the facial height (bb. Fig. 1), from the nasion 
to the menton (mental tubercle); (3) facial diameter (cc. Fig. 1), 
the widest interval between the zygomatic arches; (4) bigonial 
diameter (dd. Fig. 1) or distance between the angles of the mandible; 
(5) interpupillary space (ee, Fig. 1) taken to the center point of 
each pupil; (6) infradental menton, distance from the mandibular 
alveolar point to the mental tubercle; (7) nasal height, from the 
nasion to the lower border of the nose, where it meets the lip; (8) 
nasal breadth, distance between the outer surface of the alee nasee; 
(9) palpebral length or length of the eye slit and (10) palpebral 
breadth, the greatest distance between the upper and lower lids 
with the eye fixed on a distant object. 
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The schematic reconstruction of these measurements, as shown in 
Fig, 1, illustrates the inadequacy of anthropometrical determina- 
tions for reproducing what is seen by the liuman eye. 

Obviously the good clinician sees much more in the face of his 
patient than can be measured by instruments. That which he 
observes is a summation of three distinct elements: 

The element which the eye catches first and most readily is that 
produced by the distribution of the soft parts and by the muscles 
of expression. The scope of tliis paper liowever, cannot include a 
discussion of expression, a subject wdiich has been dealt vith at 
great length by scientists, philosophers, and artists. But it is 
important to remember that almost every degree of form and 
expression may clothe the same bony framework. Emotional influ- 
ences, physical conditions, malnutrition or endocrine disturbances 
may change the expression of the same individual beyond recog- 
nition. 

The second element is the strong impression produced solely by 
differences in actual size. To demonstrate this effect we have 
compared the average facial measurements of 21 pernicious anemia 
males with those of 9 acromegalics. The pernicious anemia and 
acromegalic faces were reconstructed schematically as shown in 
Fig, 1 and the angle of the jaw was arbitrarily fixed in order to 
complete the facial outline. It is evident (Fig, 2) at once that the 
acromegalic features are very much larger than those of pernicious 
anemia people. When the pernicious anemia features are raised 
proportionately to the same scale as the acromegalic, however, 
they prove to be practically identical. 

The third element is the effect of relative size or in other words 
true proportional differences. This third element will now be dis- 
cussed in detail. 

The study of relative differences has been made by intercompari- 
son of the bony measurements and the interpupillary space. These 
have been related to one another as indices. 

Three indices have been used and are shown in Fig, 1 : 

The first or facial index is formed by dividing the facial height 
by the facial diameter and multiplying by 100, It expresses facial 
height in per cent of facial diameter. It is an index of the relative 
breadth or length of the face as a whole. Consequently a low index 
means a wide, short face, ' 

The second or upper facial index is formed by dividing the nasion 
prosthion length by the facial diameter and multiplying by 100. 
It expresses the relative width of the upper facial zone, or that 
region which lies between the nasion and the mandible. A diminish- 
ing index here signifies a wide, short upper facial zone. 

The third index expresses the relative proportions of the eye-nose 
zone. It is formed by dividing the interpupillary space by the nasion 
prosthion and multiplying by 100. It is important to observe that 
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unlike the two preceding indices this one is formed by dividing a 
breadth by a vertical measurement. As the index becomes smaller 
the nasion prosthion grows larger and, therefore, a small index 


signifies a narrow eye-nose zone. . 

The relative differences between disease groups are proven by 
indices and by arithmetic averages. The graphs. Figs. 3 and 4, 



5ame scale as Acrome^o]^ 

Fig. 2.— Actual and relative comparison of face size and shape. A and B, actual 

size: C, relative size. 


are accumulative percentage frequency curves, the ordinates of 
which represent the per cent of total number of cases and the abscissae 
the value of the respective index. These curves , are of primary 
value in showing the distribution of individual cases. The table is 
based on arithmetic averages of the data. Three measurements 
pe recorded in per cent of facial height and the interpupillary space 
is also given in per cent of the facial width. 
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The anatomical facial differences between the 5 disease groups 
(Figs. 3 and 4) may be summarized as follows: 

In all disease groups the face of the male is consistently more 
narrow in proportion to its height than is that of the female. 
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Fig. 4. — Facial differences in females in five disease groups. 

Gall bladder and pernicious anemia people have wide faces^ and 
wide upper faces. The female faces of the pernicious anemia indi- 
viduals are considerably wider than those of the gall bladder people. 
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Pernicious anemia people have wider lower faces than do the gall- 
bladder as shown by the relatively large bigonial diameter tor both 
male and female. They also have much wider eye zones than the 
gall bladder people as demonstrated by the interpupillary-nasion 
prosthion index. Nephritis hypertension people and tuberculosis 
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Fig. 6.— Semischematic faces, emphasizing basic proportional differences. 

individuals, on the other hand, have relatively narrow faces. The 
nephritis hypertension group has comparatively broad eye zones 
in contrast with the tuberculosis type which has very narrow ones. 
Ulcer people are intermediate in all respects. The accumulative 
percentap distribution curves check with the results based on the 
arithmetic averages. When the interpupillary space is expressed 
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in per cent of the facial width, the nephritis hypertension of both 
sexes appear to be particularly wide-eyed because of their narrow 
faces. The gall bladder individuals, on the other hand, have narrow 
set eyes in respect to the width of their faces. 

The principal differences between the faces of various disease 
tj'pes (Fig. 5) are shown by exaggerated sketches based on these 
mathematically proven variations: (1) the long, thin nephritis 
hypertension face with its wide set eyes; (2) the equally long, thin 
tuberculosis face with its narrow set eyes; (3) the wide rounded gall- 
bladder countenance with its relativelj’^ narrow eyes; (4) the wide 
pernicious anemia features witli its very great interpupillary space 
and its wide jaw angles; and finalljq the ulcer face which is inter- 
mediate in every respect. 

Summary. 1. There are differences both actual and relative in 
the bony skeleton of the face and the eye placement of different 
disease races. 

2. The good clinician can observe differences between the faces 
of his patients by anab’^zing separately the effect of soft parts and 
expression, the effect of actual size, and the effect of relative differ- 
ences in the facial indices and the eye placement. 
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CONGENITAL FIXATION OF THE DUODENUM. 

By Walter L. Niles, M.D., 

NEW Tons. 

The frequent occurrence of adhesions or bands within the peri- 
toneal cavity has long been recognized by pathologists and anato- 
mists, Virchow,^ in 1853, having published a comprehensive and 
instructive article on the subject. They were formerly regarded 
as inflammatory in origin but evidence has accumulated which 
shows quite conclusively that in fetal and early life, at least, they 
are congenital, and that most of those occurring in later life are 
likewise due to developmental defects. 
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Important observations have been recorded by Morris, ^ Robinson,® 
Opitz,^ and others; but by far the most valuable have _ recently, 
been published by Bryant® whose painstaking observations and 
analyses form a basis for the most accurate data now available. 
He concludes that the frequency of occurrence of peritoneal bands 
has been greatly underestimated, as he found them present in 
91.1 per cent of his male cases, which included 18 fetuses, and in 
85.5 per cent of the female cases, which included 16 fetuses. 

Convincing evidence regarding the developmental origin of such 
bands is also found in Bryant s observation that until the age of 
forty there is no material increase in the frequency of peritoneal 
bands above the percentage of involvement found in fetuses. 
Furthermore, he observed that the bands which are found with 
the greatest frequency in adults are the ones most frequently found 
in fetuses. The developmental or congenital origin of these folds, 
or membranes, or adhesions, can, therefore no longer be doubted. 

The types of bands found and their frequency in both sexes as 
reported by Bryant is shown in the following table: 

Male, Female, 

per cent. per cent. 

Gall bladder to the duodenum and the transverse colon 25.6 24.8 


Gall bladder to the transverse colon . .... 17 .2 9.4 

Gall bladder to the duodenum 15.5 17.9 

Appendix to the peritoneum 15.0 5.9 

Omentum to the ascending and the transverse colon . 11.1 12.0 

Ascending colon to the transverse colon .... 10.6 5.9 

Duodenum to the peritoneum 6.7 10.3 


A study of this table shows that in both sexes the bands which 
have their origin around the gall bladder comprise a majority of 
all the bands which were observed, namely, 57.3 per cent in the 
male cases and 59.7 per cent in the female cases. Harvey (reported 
by Homans) studied the frequency of bands running from the gall- 
bladder to the duodenum in infants and. found them present in 
19 per cent of his cases, a figure which compares with Bryant’s very 
closely. 

It appears evident, therefore, that the frequency of congenital 
bands in the abdomen has heretofore not been appreciated and my 
observations lead to the conclusion that their clinical significance 
is of greater importance than is generally realized. Several types 
of bands are often found in the same individual as shown by Bryant’s 
table of frequency mentioned above, and any or all of them may 
play a part in producing symptoms. I shall, however, confine my 
remarks to the most frequent type, which also, I believe, causes 
the most severe and definite symptoms, namely, those which have 
their origm about the gall bladder and pass to the duodenum alone 
or to the duodenum and the transverse colon. ’ 

The first to appreciate the clinical significance of the hepato- 
duodenal tjqie of band, so far as I know, was M. L. Harris,® who in 
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1914 reported a group of 6 cases on wliom he had operated upon 
with uniformly gratifying results, and in our clinic we have come to 
refer to them as “Harris’ Bands.” Since the publication of Harris’ 
paper, 2 other series have been reported, 1 by Homans,^ who in 1916 
reported 17 operated cases, and in 1917 Hill® reported 4 operated 
cases. Although I recognized several cases soon after reading 
Harris’ report, I was then inclined to regard it as a rather rare 
condition and relatively unimportant; but further observations 
have convinced me that it is frequently the cause of distressing 
sjTnptoms and I believe that a considerable percentage of the 
illy-defined, chronic disturbances of the gastrointestinal tract 
which are variously diagnosed as chronic colitis, auto-intoxication, 
enterostasis, periduodenal adhesions, and so forth, have their 
origin in this kind of lesion. During the past ten years, 39 of my 
patients have been operated upon for this condition and their 
records form the basis for my report. I have also seen about 150 
others in whom the diagnosis was made but who for various reasons 
have not been operated upon. 

Of my 39 cases operated upon, 31 (SO per cent) have been females 
and 8 (20 per cent) males. The greatest number, 15, have been 
in the third decade when operated upon. The youngest was 
fifteen years of age, the eldest 67. The duration of symptoms varied 
from six months to twenty years, the average being about twelve 
years. In general the older the patient the longer the complaint of 
symptoms. 

A review of the histories shows that in almost all instances diges- 
tive disturbances existed in infancy and childhood. Some were 
diflicult babies to feed, some had eczema, several were reported to 
have had “ cyclic vomiting” or acidosis. Some vomited when 
fatigued, or emotionally upset; others had “bilious attacks” and 
headaches; three had epilepsy and practically all always had been 
constipated. 

So far as symptoms are concerned, the cases may be divided into 
two classes, (a) those characterized by attacks of epigastric pam, 
and (6) those which are toxic and complain of indigestion, usually 
not painful. It is impossible to sharply separate these classes for 
those in which paroxysms of pain predominate always show some 
evidence of intoxication and the toxic cases usually, though not 
always, have some epigastric pain at times. 

The painful cases are less numerous than the toxic, 12 (30 per 
cent) having been so classified. A typical example is that of a 
woman, aged thirty-four years, who always had been constipated 
but generally well. One morning, seven years ago, she arose feeling 
perfectly well and went to business as usual. About two hours 
after a hearty luncheon she began to have pain in her epigastrium. 
It was not agonizing but compelled her to go home and kept her 
awake all night, subsiding the next morning when her bowels moved. 
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It was felt chiefly beneath the ribs on the right side of the epigas- 
trium and did not radiate. It varied in intensity from time to time 
but there was no cessation at any time.^ She belched gas but was 
not nauseated and did not vomit. During the next four years she 
suffered with recurring attacks of a similar nature at irregular inter- 
vals, varying from three to seven weeks. Her appendix was removed 
three years ago and a tonsillectomy was performed last year. 
However, the pain has increased in severity and before operation 
was present practically all of the time, so that her sleep had been 
seriously disturbed. Large rdeals, coarse food, fatigue and emotional 
upsets were thought to precipitate painful attacks. Such cases 
gradually develop more and more of the symptoms'described with 
the toxic cases. 

The second or toxic group present the general picture which we 
all recognize as neurasthenia with indigestion, especially character- 
ized by flatulence. Chief among these manifestations are fatigu- 
ability, nervousness, palpitation, tachycardia sometimes, headache 
often, occasionally migraine, insomnia and mental depression. These 
symptoms frequently overshadow the gastric picture. 

The gastrointestinal symptoms may be described as follows: 
From one-Iialf to two hours after meals a sensation of weight or 
fulness or oppression is felt in the pit of the stomach. This is 
referred to as gas and if belching can be induced some relief follows. 
Many take bicarbonate of soda for this purpose and some find relief 
by an enema. Headache, nausea, nervousness and depression 
often accompany this indigestion. There is no distress when the 
stomach is empty and those who take little for breakfast may have 
no discomfort until after lunch. Large meals and coarse food cause 
more distress. Most of these patients have actual pain occasionally, 
but it is not very severe. Nausea is frequent and in some is almost 
constant. Most patients vomit occasionally, especially after phy- 
sical exertion or mental fatigue. Blood is never vomited. Heart- 
burn and pyrosis are only occasionally noted. Moderate loss of 
weight is usual and in some becomes considerable. 

Constipation is the rule and it is often severe, most cases having 
always been constipated. This is sometimes relieved by attacks 
of diarrhea, and mucous colitis was noted in six cases. Examination 
of the stools reveals' nothing characteristic. Mucus is usually 
in excess but blood is not found. Carbohydrate fermentation is 
more frequent than protein putrefaction, though either may occur. 
The bacterial flora may be changed accordingly but has no diagnostic 
significance. 

The gastric contents are not characteristic though very marked 
hyperchlorhydria has been found in a few instances. A moderate 
degree of secondary anemia is usual and in a few cases the anemia 
has been severe. 

Physical examination reveals a flabby, nervous patient with sallow 
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skin and poor muscle tone. The reflexes are oversensitive and 
vasomotor irritability is evident. Palpation of the abdomen 
usually, but not invariably, elicits tenderness just to the right of 
the median line and about midway between the costal margin 
arid the umbilicus. In some the pressure of clothing is quite 
uncomfortable. The cecum is usually distended and sometimes 
thickened and tender, the result of back-pressure from spastic 
contraction of the sigmoid colon or, as I shall subsequently describe, 
it may result from accompanying bands in the ileocecal region or 
ascending colon. 

While abnormal fixation of the duodenum should be suspeeted 
from the symptoms above described, the diagnosis chiefly depends 
upon roentgenological examinations with an opaque meal. Observa- 
tions with the fluoroscopic screen are more satisfactory and elicit 
more direct evidence than do films, but both methods should be 
utilized. To be certain of the degree of movability of the duodenum 
by films onlj’’, it is necessary to make a considerable number of 
exq^osures with the patient in various positions. 

Upon roentgen-ray examination a fish-hook tjqie of stomach is 
usually found. The steer-horn tjqie is occasionally observed and 
it is difficult to demonstrate fixation of the duodenum in such cases. 
There is accumulating evidence whieh suggests that all such stom- 
achs are accompanied by and due to peritoneal bands, but I am 
not yet certain of it. The pyloric: end of the greater curvature 
frequently presents a prognathian contour and this is very suggestive 
of duodenal fixation. The pylorus is found distinctly further to the 
right than normal and very high, generally opposite the first or 
second lumbar vertebra. The duodenal cap often fills slowly, 
apparently because of spasm, and when filled is usually dilated. The 
first portion of the duodenum is also moderately dilated and it 
characteristically passes to the left and upward. The so-called 
hepatic flexure of the duodenum at the junction of the first and 
second portions is also very high, just under the liver, and its upper 
margin and the descending limb of the duodenum are often flattened 
by pressure against the liver. The apex of the duodenum is firmly 
held in a position which allows no lateral movement and little 
or no up and down displacement, except with respiration. , The sharp 
angulation in such cases gives the appearance of a soft tube sus- 
pended on a hook. Passage of the opaque meal is often delayed 
at the apex of the duodenum but it passes on in a normal manner 
after a few minutes. In other cases the duodenum represents three 
sides of a square with the upper portion lying quite horizontal, 
held up against the liver, flattened and firmly fixed. 

While there is always some obstruction at the point of fixation, 
it is relatively slight. The stomach almost always empties on time 
and in only three of my cases was there definite gastric dilation. 
The tone of the peristaltic waves is good and in a few instances there 
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has been hyperperistalsis; such cases have at operation showed 
hypertrophy of the musculature. 

The condition is very frequently overlooked by roentgenologists, 
usually because they are not familiar with it and therefore do not 
look for it. Some do not use the fluoroscopic screen enough and 
also make too few films to demonstrate it clearly . The points which 
I have mentioned must be kept in mind and searched for. It is 
also important to make observations with the patient in various 
positions and with varying degrees of pressure upon the epigastrium 
by the hand or by air cushions. By careful study an accurate 
diagnosis can be made in a very high percentage of cases. 

The conditions for which hepatoduodenal bands are usually 
mistaken are cholecystitis with adhesions to the duodenum, duodenal 
ulcer or chronic appendicitis. Two-thirds of my surgical cases 
had previously had an appendectomy. If the gastric sjTnptoms are 
not verj'^ severe, they have been considered neurasthenic or diagnosed 
chronic colitis with intestinal intoxication. In the painful cases 
attention is naturally centered upon the gall-bladder. The pain 
is, however, never so severe as that of biliary colic, seldom requiring 
the use of morphin, and the early age at which symptoms usually 
begin, together with the roentgen-ray findings, serve to differentiate. 
Periods of remission are frequently noted early in the history, but 
the symptoms eventually become quite continuous and lack the 
periodicity and hunger-pains that characterize peptic ulcer. Blood 
is not found. 

While it is obvious that surgery offers the only means for removal 
of this condition, I wish to emphasize the fact that it is by no means 
necessary to operate upon all cases in order to relieve the symptoms. 
In my experience fully half of them can be more or less permanently 
relieved by medical means. It is a difficult problem to decide 
which patients shall be operated upon and a decision must be based 
upon numerous factors. Fortunately the condition is not in itself 
lethal nor are the effects rapidly progressive, so that one is justified 
in exhausting medical measures before advising an operation. The 
following points should in any case be considered: (a) The degree 
and extent of the duodenal fixation; (6) evidences of back-pressure; 
(c) severity of the symptoms, including the state of the nervous 
system; (d) the age of the patient; (e) whether proper medical treat- 
ment has been instituted and its effect; (/) the type of case, whether 
painful or toxic. If tlie patient has suffered for many years, becom- 
ing more and more incapacitated, and, as in many instances, has been 
on a rational regime for months or years without relief, then opera- 
tion should be undertaken at once; also those cases which suffer 
with frequent, or more or less constant, pain and in whom the 
roentgen-ray evidences are marked, particularly with signs of back- 
pressure, should be operated upon. Mild cases, especially the toxic 
ones, with no delay in the passage of barium, little impairment of 
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strength and nutrition and with stable nervous systems, should be 
given a trial with medical treatment. If the response is not prompt 
and improvement easily maintained, they should then be operated 
upon, for othemdse they will almost certainly gradually decline 
in health and eflSciency. I am more inclined to advise operation in 
the young patients of twenty years or so than in those at middle 
life, for the reason that they make a very prompt and permanent 
recovery, and I believe that if the condition remains unrelieved 
they are prone to lapse into chronic semi-invalidism as the increasing 
stress of life tends to aggravate the digestive and nervous systems. 
It is, however, dijfficult to estimate what the effects may be after 
a period of years and this I think depends a great deal upon the 
inherent quality of the nervous system. If the heredity is good and 
the nervous system stable, one is justified in longer delay than when 
the opposite picture is presented. When the nervous system is 
seriously deranged, it is better to proceed with tJie operation immedi- 
ately, rather than to attempt to improve the general condition 
before operating, for I believe that in such cases the duodenal 
lesion is the exciting cause for the nervous derangement. 

Medical treatment is often highly satisfactory. It consists in 
giving a diet which is non-irritating in both its chemical and mechani- 
cal constituents. All foods should be thoroughly cooked, finely 
divided and simply prepared and they should be given in small 
quantities and at frequent intervals. After the heavier meals at 
least, patients should lie dovm for an hour with the hips elevated. 
Due regard should be given to disturbances in gastric secretion. 
Many of the symptoms are due to pylorospasm as well as spasm of 
the duodenum itself and relief is often obtained by a mixture of 
belladonna and a bromide administered before meals or by benzyl 
benzoate given after meals. These are also useful in overeoming 
spasm of the sigmoid colon, which is quite constantly an accompani- 
ment of spasms elsewhere and which is the usual cause of the 
constipation. A most important and fundamental point in treat- 
ment is to restore the tone of the supporting muscles and to elevate 
the stomach in order to relieve traction upon the point of duodenal 
fixation. This is accomplished by wearing an abdominal belt 
when in the upright position and by exercise, massage, etc., to restore 
the muscles in question. The operative procedure consists in simply 
dividing the band which, by releasing the duodenum, allows it to 
assume its normal position and contour. It is of course very im- 
portant to suture carefully all cut and torn peritoneal surfaces, in 
order to limit the formation of adhesions as much as possible. 
Some surgeons place a layer of rubber tissue between the cut surface, 
leaving it in for two or three days to prevent adhesions. A trans- 
verse right rectus incision is advocated by Alfred S. Taylor who has 
operated on some two hundred cases. It gives ready access to the 
pyloric region and also to the right iliac fossa and if adhesions follow, 
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as is always probable, they will perhaps be in a more favorable 
position than when a vertical incision is made. About ten days 
after operation massage of the abdomen should be commenced to 
mobilize possible adhesions and improve the tone of the abdominal 
and intestmal muscles. A bland, low-residue diet is ordered for 
about three months, after which a coarse diet may be substituted. 
Constipation is invariably lessened, and often entirely relieved 
within a few weeks. 

My experience in these cases again emphasizes the importance of 
exploring every abdomen which is the seat of chronic disease, whenever 
it may be opened; observance of this rule would obviate many sub- 
sequent operations. I have come to regard a previous appendectomy 
as a typical feature of this group of cases and it has almost invariably 
been done for so-called “chronic appendicitis.” Twenty-eight of 
my 39 operated cases had had their appendices removed previously. 
Reference to Bryant’s statistics shows that 40 per cent have other 
peritoneal bands, most of them in the right side of the abdomen; 
these should of course be sought for and relieved when operating. 
Although associated with a hepatoduodenal band, they may be 
chiefly responsible for the symptoms and in some cases it is impossi- 
ble to conclude which band has been of most importance. In 
any event they should all be relieved as far as possible. I have no 
doubt that in some of my cases pericolic membranes have played 
a large part in the symptomatology. 

The results of operation have been exceedingly satisfactory and 
I know of no abdominal condition which offers a greater assurance 
of relief by surgery. Those patients who suffered attacks of pain 
or painful distress in the epigastrium have been absolutely, and 
usually immediately, relieved. Symptoms referable to the stomach 
have generally ceased; they are always much improved. Constipa- 
tion has invariably been helped and frequently cured. Vasomotor 
instabilities and the so-called neurasthenic symptoms have always 
improved, though 'a longer period is naturally required than to 
secure relief from the digestive symptoms. It is a very striking 
fact that the shorter the history of well-marked symptoms, the more 
perfect and more immediate the cure. Every one of my patients 
whose history was less than five years in duration is in perfect health. 
This group is chiefly, though not wholly, composed of young patients 
and it offers another reason for operating more freely and sooner in 
the young than in the middle-aged or old people. It is very difficult 
to foretell how complete will be the relief in any given case, and I 
have been amazed at the remarkable improvement which has 
followed operation in some of my older patients. It is, however, 
true that the least satisfactory results have invariably been in 
patients over forty years of age. 

The maximum results from operation often do not occur for at 
least one, and sometimes for two years, and it is exceedingly impor- 
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tant to keep patients under treatment, which is chiefly dietetic 
and gymnastic, until they are cured. 

Summary. 1. Congenital bands in the abdomen are much more 
frequent and of greater clinical importance than is generally 
recognized. 

2. A study of 39 cases of the hepatoduodenal type, which came 
to operation is reported. 

3. fully half of this tjqje of cases can be more or less 
permanently relieved by medical means, the results of operation 
have been exceedingly satisfactory. Surgery should undoubtedly 
be utilized in selected cases. 
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OBSERVATIONS ON THE HEMOHISTIOBLAST OF FERRATA. 

By Maurice N. Richter, M.D., 

INSTRUCTOR IN JIEDICINE, COLU.MBIA UNEVERSITY, COLDEGE OF PHYSICIANS AND 

surgeons; pathologist to the first medical division, BELLEVUE 

HOSPITAL, NEW Y'ORK. 


In the course of certain pathological processes a growing litera- 
ture attests that latent potentialities of the connective tissues may 
become manifest by their differentiation into various types of blood 
cells, as granular and non-granular leukocytes.* 

Important evidence in support of this view has recently been 
advanced by Ferrata and Franco,^® who observed in the peripheral 
blood and in the spleen of patients suffering from chronic myelo- 
genous leukemia, a type of cell (“hemohistioblast”) which had not 
been recognized as a distinct circulating form in the previous 
hematological literature. Morphologically, this cell has been 
identified with the group of tissue cells variously known as 
“clasmatocytes” (Ranvier), “resting wandering cells” (Maximow), 
“adventitial cells” (Marchand), “reticulo-endothelial system” 
(Aschoff), “hemohistioblasts” (Ferrata), and so forth. Not only 

* In the normal adult, the hemogenic activities of the connective tissues are 
probably confined to the production of some of the monocytes of the blood. The 
formation of cells other than those normally produced is generally referred to as 
“metaplasia.” 
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were these cells found in the peripheral circulation, but the piesence 
of typical.neutrophilic and eosinophilic granules in their cytoplasm 
indicated that the connective tissues from which they came were 
undergoing myeloid transformation. Subsequently, Ferrata®' ® des- 
cribed these cells in greater detail, dividing them into definite groups 
according to the type of granules and other characteristics which 
they presented. 

Meanwhile Ferrata and Negreiros-Rinaldi^^ described the same 
cells in a case of malaria, noting that they differentiated into mono- 
cytes and lymphocytes. • 

Gasbarrini^® found hemohistioblasts in lymphatic leukemia, and 
Reitano^® in monocytic leukemia, in which cases they differen- 
tiated into lymphoid and monocytoid cells instead of into granular 
leukocytes. 

Hemohistioblasts have been reported by Franco^^ in Leishmania 
infantum, in which they play an important part in the splenic 
pathology. 

Esposito® reported 5 cases of myelogenous and 3 of lymphatic 
leukemia, in which hemohistioblasts were found. His illustrations 
picture cells in stages of myeloid and of lymphoid differentiation. 

Ferrata also ascribes to the hemohistioblast the potential capacity 
for differentiation into red blood cells. According to his concep- 
tion of pernicious anemia, for example, there is in that disease a 
direct derivation .of megaloblasts or primitive erythroblasts from 
hemohistioblasts.'^ Direct evidence of this derivation has been 
reported by Vasiliu,^® who found hemohistioblasts in the peripheral 
blood of an infant with pernicious anemia, and observed stages in 
their differentiation into megaloblasts. Di Guglielmo,® in a study 
of the blood of mammalian embryos, concluded that the earliest 
(prehepatic) circulating blood cells- arise in the same manner, and 
ealls attention to the similarity in nuclear structure between the 
primitive megaloblasts and hemohistioblasts. Vasiliu also noted 
hemohistioblasts in the normal embryo, reporting their presence in 
in the bone marrow of a human embryo of seven months’ gestation. 

The importance of the diffuse connective tissue in the pathogen- 
esis of a number of diseases in whiclr skin lesions are associated 
with changes in the hematopoietic organs, has been emphasized by 
Betances,^ who believes that in these conditions, which he groups 
among the “maladies de I’hematopoiese,” the hemohistioblasts are 
capable, when irritated, of directly giving rise to granulocytic and 
lymphoid cells, without necessarily passing through the hemocyto- 
blast stage. 

In these several articles the hemohistioblasts are represented as 
“veri elementi^ mesenchimatici embriali,” comprising a diffuse 
hematopoietic tissue, whieh, in morbid processes, undergoes trans- 
formation into specific blood cells. 

The author has observed hemohistioblasts in 4 cases of chronic 
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iJiyelogenous leukemia, and 1 case each of lymphatic leukemia, 
quartan malaria, infantile anemia of von Jaksch, and Staphylo- 
coccus aureus septicemia. 

^ Blood smears were stained with Wright’s stain or the Jenner- 
Giemsa combination, and by the peroxydase method. For the 
latter a solution of benzidine in method alcohol to which a drop of 
hydrogen peroxide had been added, was used as recommended b}'^ 
McJunkin,!^ and the preparation counterstained witli Wright’s' 
stain. By this method all structures whicli do not give a positive 
reaction are stained as tliey normal^’- are by Wright’s stain. 

The 4 cases of m 3 ’'eIogenous leukemia were tjqjical— clinicallj’^ 
and hematologically. The total white counts on admission were 
between 90,000 and 600,000, of whidi hemohistioblasts constituted 
a small and Variable percentage— not over 5 per cent. Transitional 
stages were observed between undifferentiated forms and those 
witli typical neutrophilic or eosinophilic granules. In 1 of tliese 
cases, which has been followed over a period of about eight months, 
hemohistioblasts have been constantly present in the blood, altliough 
the total leukocyte count has at times been brought witliin normal 
limits by roentgen-ray treatment. 

The case of Ijraphatic leukemia was atypical, corresponding to 
the ''leukosarcomatosis” of Sternberg. The patient, a boy, aged 
thirteen years, was acutely'- ill witli fever, cough, left liemotliorax, 
Ijunphatic and splenic enlargement, and had on admission a sub- 
Ij^mphemic blood picture— from 16,000 to 22,000 white cells, with 
65 per cent Ij^mphocytes of normal morphology. This blood picture 
persisted for several weeks. About two weeks before death the 
white cells rose to 100,000, of whicli over 90 per cent were atypical 
Ijunphoid cells, frequentl}'’ of the Rieder type. At this time hemo- 
histioblasts were found, tliough rarely, in the circulation. They 
contained t^’^pical eosinophilic granules— an interesting feature, as 
the hemohistioblasts previously reported in lymphatic leukemia 
were of the lymphoid variety. Necropsy disclosed a mediastinal 
mass in the region of the thj^mus, involving the left pleura and 
pericardium, with generalized lymphatic enlargement. Microscopi- 
cally, the tissues showed the diffuse lymphoid lesions usually found 
in lymphatic leukemia. 

The patient with quartan malaria was acutely ill, and died less 
than two weeks after the onset of the first symptoms. Jaundice 
was marked, and there was increasing lethargy, pulmonary conges- 
tion and leukocytosis (22,800), with numerous abnormal monocytes, 
plasma cells and other pathological lymphoid forms. Quartan para- 
sites were numerous. The hemohistioblasts in this case were of the 
monocytoid and lymphoid forms, and were frequently phagoc^ic. 

In the .case of Staphylococcus aureus septicemia the hemohistio- 
blasts were also monocytoid and IjTOphoid, and were phagocytic 
for bacteria. As a terminal event, cells containing as manj'^ as 
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twenty cocci in various stages of intracellular digestion appeared in 
the circulation. The diagnosis in this case was confirmed by 
repeatedly positive blood cultures. 

In vonJaksch’s anemia the hemohistioblasts contained tj^pical 
myeloid granules. 

^Morphology of the Hemohistioblasts. The colored illustrations of 
Ferrata and his collaborators excellently depict the characteristics 
of the hemohistioblasts. In general the cells are of very large size, 
irregular shape, possess a single round or oval nucleus with a char- 
acteristic reticulated internal structure, likened by Ferrata to a 
sponge. They have distinct nucleoli, and basophilic cytoplasm in 
varying amount, with or without granules. Attenuated cyto- 
plasmic prolongations of considerable lengths may extend between 
other cells of the smear and give rise to bizarre forms. In some 
instances mitotic figures have been observed. These- general char- 
acters are modified in the com’se of subsequent differentiation. 

The hemohistioblasts may be conveniently divided into four 
.main groups: 

I. Undifferentiated Hemohistioblasts. These represent the 
undifferentiated histogenous cells. Their nuclei are distinctly dif- 
ferent from those of any normal cell of the blood or the immature 
parenchyme cells (hemocytoblasts) of the blood-forming organs. 
The cytoplasm may be non-granular (Figs. 1 and 4), or may con- 
tain azurophilic granules and filaments (Figs. 2 and 3). The fila- 
ments are fine attenuated azurophilic structures of varying lengths, 
which Ferrata identifies with mitochondria. Transitional stages 
may be observed from undifferentiated forms to hemocytoblasts, 
or directly to granular leukocytes, lymphocytes and monocytes. 

II. Lymphoid Hemohistioblasts. This group includes cells 
with basophilic cytoplasm devoid of granules, and with nuclei which 
approach those of normal lymphocytes. They represent stages in 
the transformation of the undifferentiated forms to lymphocytes. 

_ HI. Monocytoid Hemohistioblasts. All stages of differentia- . 
tion from hemohistioblasts to monocytes are found. The cyto- 
plasm is basophilic, and may contain azurophilic granules of the 
type found in monocytes. These cells are frequently phagocytic, 
as observed in cases of malaria and in septicemia. It is possible 
that the macrophages” reported by various authors and experi- 
mentally produeed by Simpson^ belong in this group, and indicate 
a mobilization of cormective-tissue elements. 

^ IV. Myeloid Hemohistioblasts. The greatest variety is found 
in this group. In cases of chronic myelogenous leukemia the fol- 
lowing subvarieties may be distinguished: 

1. Undifferentiated forms, as in Group I. 

2. . Cells similar to -the above, but containing premature granules 
of either neutrophilic or eosinophilic type, with or without the 
presence of typical mature granules as well (Fig. 5). These imma- 
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even wlien tlie amount of cytoplasm is greatly reduced and the 
cell approaches them in size (Figs. G and 7). 

In each of these groups are found cells in 'which the nuclear and 
cytoplasmic characters var.y in degree, indicating successive stages 
in differentiation. 

Fragments of the cytoplasm of hemohistioblasts are frequently 
found in mj^elogenous leukemia. They vary in size from that of 
blood platelets to fragments larger than ordinary leukocytes. They 
may resemble platelets or polycliromatophilic red cells, with which 
they should not be confused (Castronuovo^). In some instances 
they contain neutrophilic or eosinophilic granules, or azurophilic 
filaments, in which cases they maj’' be easily distinguished. 

The Oxydase Reaction. Tlie results obtained with the benzidin 
oxydase stain correspond in every detail witli the author’s observa- 
tions with this method on other types of blood cells: in every posi- 
tively reacting cell the oxydase is apparently confined to the cyto- 
plasmic granules; in every cell devoid of granules the reaction is 
negative.* * * § 

Not all granules; however, give a positive reaction. Those wliich 
react positively are the neutrophiles, eosinophiles and the azuro- 
philic granules of monocj4;es, myeloblastsf and hemohistioblasts. 
The granules whidi react negatively are tlie basophiles,J the imma- 
ture basophilic granules of eosinophiles,” the metachromatic gran- 
ules of blood platelets and megakaryocytes and the azure § granules 
of lymphoc3d;es. 

These results suggest that the oxydase reaction depends upon the 
type of cell, rather than upon its origin in any particular organ or 
tissue. 

The hemohistioblasts represent a definite type, not to be con- 
fused witli any otlier cell of the peripheral blood. Their morphol- 
ogy, especially the diaracteristics of nuclear structure, is that of 
connective tissue (mesenchymatous and endothelioid) cells gener- 
ally. That they are not degenerative forms is evident from their 
■perfectly preserved structure, and their differentiation through 
progressive, not regressive stages. Their specific diaracters are 
gradually acquired, not gradually lost. ' This is particularly well 

* Naegeli*® and others report positive oxydase reactions in non-granular ‘‘myelo- 
blasts.” The author’s observations corroborate the previous work of RosenthaF* 
and of JoUyd' who states, ‘‘Les oxydases paraissent appartenir seulement aux leu- 
cocytes granuleux. Les Ijunphocytes, leucoblastes et myeloblastes ne donnent pas 
ces reactions.” 

t Myeloblasts of Ferrata; unripe myelocytes (promyelocytes) of Naegeli. 

X Some observers report a positive reaction in basophiles. 

§ Naegeli distinguishes befrvveen the "azure” granules of Ijanphocytes and the 
"azurophibc” granules of other cells. Jolly and others do not make this distinction. 
The results of the oxydase reaction show that all granules stainable with azure- 
eosin mixtures are not identical. In normal blood, for example, the granules of 
monocj’tes, when present, react (weakly) positively, while those of l3nnphocytes 
react negatively and stain as they normally do with Wright’s stain. 
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illustrated in tlie myeloid types, in which the few panules which 
first appear are immature,* as evidenced by their staining reactions. 

Discussion. The term “hemohistioblast,” as used by Ferrata, 
refers to the indifferent pobwalent cells diffusely situated in the 
connective tissues, commonly known as clasmatocytes, resting 

wandering cells,” etc. , , , • 

The presence of hemohistioblasts in the peripheral blood in the 
cases herein discussed, and their differentiation into leulmcjdies and 
Ijunphocytes indicate that tliese blood cells were being formed 
directly from connective tissue, without the usual intermediate 
hemocytoblast stage. There was, in other words, a connective- 
tissue “metaplasia.” 

True metaplasias of all kinds are due to changes in the environ- 
ment in which the cells live.^ The importance of environmental 
factors in the initial (heteroplastic) stages of hematogenesis has 
received special attention by Danchakoff,^ who states: “On the 
basis of descriptive histogenetic studies it seemed plausible to admit 
that environment can modify isolated cells; that the metabolic pro- 
cesses of the cells are the resultant of their physicochemical consti- 
tution plus physicochemical conditions of the environment (of 
course hormones, enzjones and so forth are included in the environ- 
ment), and do not depend exclusively upon their physicochemical 
constitution; that different substances arise in the cell body (hemo- 
globin, various specific granules) in polyvalent cells as result of 
changes, determined by differences in the environment. The 
existence of cells endowed with various potencies has in consequence 
been largely admitted. The specificity of the various mature blood 
cells would thus be brought about by factors extrinsic to the stem 
cells.” 

Observations on the organs in leukemic and other conditions have 
led several authors to the conclusion that the metaplasias occurring 
therein arise by the local proliferation of histogenous cells, under 
the influence of extrinsic factors. A detailed discussion of this sub- 
ject will not be undertaken here. It should be emphasized, how- 
ever, that the identification of the hemohistioblast as a histogenous 
cell, and the development within its cytoplasm of specific leultdcyte 
granules, admit of only one interpretation— tlie connective tissues 
undergo “metaplasia” by direct differentiation of their cells. 

^ Environmental factors are thus of the same importance and 
significance in postnatal metaplasias as in embryonic differentia- 
tion. Inasmuch as hemohistioblasts acquire the characters of 

* Grahami-' considers that the basophilic leukocyte of the blood is a degenerat- 
ing eosinophile, and these basophilic granules which eosinophiles sometimes contain, 
are a sign of degeneration rather than immaturity. In the present investigation,’ 
however, the presence of other signs of immaturity (basophilic cytoplasm, fewer 
granules, less differentiated nuclear structure, presence of nucleoli and sometimes of 
mitochondria), indicates that the cells in question are less mature than those con- 
tainmg only eosinophile granules. 



344 


RICHTER: lIEMOmSTIOBLAST OF FERRATA 


specific blood cells, we must assume tliat they were potentially 
capable of this differentiation, although this potency had been 
latent; and as the tj^ie of differentiation is not the same in all 
cases, the cells must be capable of differentiation in more than one 
direction, that is, they are “multipotent/’ Furthermore, when 
identical cells develop in diverse directions the cause of their differ- 
entiation cannot be intrinsic, but must be sought in differences in 
their enviroimient. 

Conclusions. 1. The hemohistioblasts of Ferrata (clasmatocjdes, 
adventitial cells, resting wandering cells, reticulo-endothelial cells, 
etc.) play important hemocj'togenic role in mj'eloid and lymphoid 
“metaplasia” in various conditions. 

2. In patliological processes these cells and their deriA’^atives may 
appear in the peripheral blood stream. 

3. Hemohistioblasts are potentiallj'^ capable of differentiation into 
granular leukocjdes, lymphocytes and monocydes. 

4. The tyqie of differentiation Avhich they'^ undergo is not depen- 
dent upon intrinsie cell differences, but is determined by'^ the char- 
acter of the environmental conditions imposed. 

5. A positive oxy^dase reaction is given by hemohistioblasts only'^ 
if they'' contain neutrophilic, eosinophilic or azurophilic granules. 

Note.— The cases presented in this paper Avere obserA’'ed in tlie 
medical wards of BelleAme Hospital. Grateful acknoAvledgment is 
made of courtesies extended by Drs. Van Horne Norrie, Charles E. 
Nammack, Theodore J. Abbott, Eugene F. Du Bois and Herbert B. 
Wilcox, in permitting the author to study and report observations 
of cases on their respectiA^e services. 
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LUNG ABSCESS. 

Report of Thirty-three Cases. 


By Alvis E. Greer, M.D., F.A.C.P., 

HOUSTON, TEXAS. 

The incidence of lung abscess has apparently been on the increase 
during the past decade. From what causative factors this is due 
we can only conjecture. There seems to be a rather general impres- 
sion that tlie greater frequency of nose and throat operations under 
general anesthesia has had something to do with this increase. 
The last great pandemic of influenza has had perhaps some influence. 

In the present study there are 33 cases of lung abscess. Fourteen 
cases were selected from our personal records and 19 from the 
records of the Baptist Hospital and tlie St. Joseph Infirmary. All 
of the cases have occurred during the last five years. 

Etiology. The Staphylococcus aureus was the predominating 
organism in the sputum. Anerobic bacilli, especially the gas bacillus, 
have been reported. Twelve cases (36 per cent) followed operative 
procedures under general anestliesia. Of these, 4 were from opera- 
tions other til an on tlie throat, 1 from a ruptured duodenal ulcer, 
1 from mastoid disease, 1 from cai*cinoma of the bladder, and the 
otlier followed tooth extraction. Seven cases followed tonsil opera- 
tions, all under general anesthesia. It is significant that 75 per cent 
of the postoperative cases followed operations on the throat and 
mouth. In 33 per cent influenza was responsible, in 15 per cent 
pneumonia, in 2 per cent aii infection of the hand, in 2 per cent an 
injurj'^ to the chest wall, and in 12 per cent the etiology was unknown. 
Therefore, in 64 per cent of the lung abscesses in this series the 
etiology was from non-operative causes. 
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TABLE I. 


rOSTOPERATIVE. NON'-OI’ERATIVE. 


Cases. Cases. 

Tonsil 7 Influenza . . , . . .10 

Mastoid operation .... 1 Pneumonia 5 

Fractured jaw 1 UnknoWTi 4 

Ruptured duodenal ulcer . . 1 Injury to chest 1 

Carcinoma of bladder ... 1 Infection of the. hand ... 1 

Tooth extraction .... 1 

Total 12 Total 21 


Sex. J\'Iales seem to be more often afl’eetecl than females. In 
our series there were 17 males and 16 females. 

Age. The ages varied from four to fifty-five years. All of the 
postoperative cases were adults. The greater mimber of cases 
occurred in patients of the second or third decade of life. 

Location. There was a predilection for location of the abscess 
in the lower lobes and especially the right lower lobe. This was 
particularly evident in the postoperative group, of which 75 per 
cent were in the lower lobes and 50 per cent were confined to the 
right lower lobe. In the non-operative cases 71 per cent were found 
in the lower lobes, 38 per cent being in tlie right lower lobe and 33 
per cent in the left lower lobe. The location of the abscess was in 
the lower lobes in all cases and 75 per cent were in the right lower 
lobe following tonsil and mouth operations. Because the tliroat 
operations were done under general anestliesia, the aspiration 
hypotliesis must be strongly considered. In Jackson’s series 62 to 
75 per cent of foreign bodies were found to have entered the right 
primary bronchus. He gave as reasons for this localization the 
following: 

1. The greater diameter of tlie right primary bronclius; (2) the 
smaller angle of deviation of the right primary bronchus from the 
trachea; (3) the situation of the carina to the left of the axis of tlie 
trachea; (4) tlie action of the trachealis muscle; (5) the greater 
volume of air going into the right primary bronchus. 


TABLE II. 


POSTOPERATIVE. 

Cases. 

Right lung: 

Upper lobe 1 

Middle lobe 1 

Lower lobe 6 

Left lung: 

Upper lobe 1 

Lower lobe 3 


NON-OPERATIVE. 

Cases. 

Right lung: 

■Upper lobe 1 

Middle lobe 2 

Lower lobe S 

Left lung: 

Upper lobe 3 

Lower lobe 7 


Total 


. 12 


Tot.al 


. 21 
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TABLE III. 


ALI. CAUSES. 


Cases. 


Right lung involved 

Left lung involved 

Lower lobes involved 

Upper and middle lobes involved 
Right lower lobe involved . . . . 

Left lower lobe involved . . . . 


20 

14 

23 

11 

13 

10 


Total 


91 


AS TO 

POSTOPERATIVE. 

Right lung involved ... 7 

Left lung involved .... 4 

Lower lobes involved ... 9 

Upper and middle lobes involved 2 
Right lower lobe involved . 6 

Left lower lobe involved . . 3 


CAUSE. 

NON-OPERATIVE. 

Right lung involved ... 13 

Left lung involved .... 9 

Lower lobes involved ... 13 

Upper and middle lobes involved 9 
Right lower lobe involved . 7 

Left lower lobe involved . . 6 


Total 32 Total 57 


Moore has reported 202 cases of lung abscess from information 
derived from questionnaires sent to other tliroat specialists. Of 
tliese no localization was stated in 91 cases. Of the remaining 101 
cases, the middle and upper lobes were involved in 32 per cent, the 
lower lobes in 60 per cent, the right side in 63 per cent, the left 
side in 27 per cent. This showed a predilection for the localization 
of the abscess in the right lower lobe. Reports from the current 
literature are not uniform as to the right lower lobe being the most 
frequent location for pulmonary abscesses following throat opera- 
tions. Lemon, Whitemore and Wessler have reported a series of 
cases in which there were more abscesses in the upper lobes than in 
the lower lobes following throat operations. In fact, Wessler found 
the upper lobes twice as often involved. However, the concensus 
of opinion is that the Igwer lobes, and principally the right lower 
lobe, are the favorite locations for pulmonary abscess. In our 
series of cases there was a decided tendency for the basal lobe, 
especially tire right, to be the place where tire abscess most fre- 
quently occurred, and this was more apparent in the postoperative 
than in tlie non-operative group. 

Certain anatomical facts suggest the reasons why the right lower 
lobe is involved more often in postoperative lung abscess than are 
other lobes. Heretofore, we have given Jackson’s reasons, and they 
are probably sufficient. However, for further emphasis we shall 
call attention again to additional outstanding factors. The right 
primary bronchus rises nearer to the trachea than does the left 
primary bronchus; it is shorter, wider, and runs downward in a 
more vertical course; it lies more in line witli the trachea, the angle 
witli the median line being 24.8°, whereas, there is an angle of 45.6° 
between the trachea and the left primary bronchus. The first 
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branch to the right upper lobe leaves the main stem 1 inch from the 
trachea, and the first branch to the left upper lobe leaves its main 
stem 2 inches from the trachea. 

Proponents of the aspiration hypothesis are not with.out opposing 
arguments favoring embolism as the route for the development of 
pulmonary abscess. A study of the pulmonary arteries shows that 
practically the same facts are found to be present as those described 
regarding the location of the bronchi, because the distribution of 
the pulmonary arteries is practically the same as the distribution 
of the bronchi. The pulmonary artery rises from the anterior left 
angle of the base of the right ventricle at the termination of the 
conus arteriosus. It is 2 inches long and divides into a right and a 
left branch. The right branch is lower and larger and descends 
with the main bronchus to the lower part of the right lung and sends 
a large branch to the right upper lobe. The left branch is shorter, 
smaller and occupies a higher position than tlie right branch. 

The lymph glands of the tliorax form five named groups with sub- 
divisions: The sternal, the intercostal, the anterior and the posterior 
mediastinal and the bronchial groups. It is unlikely that infection 
could travel from the tonsils to the superior deep cervical glands, 
whose efferents normally pass to the inferior deep cervical glands, 
and thence to the jugular Ijnnph trunk, and be carried into the lung 
tissue. In fact, such a course seems to be an impossibility. Van 
Zwalenburg and Grabfield Jiave shown an association of the pleural 
cap with early pulmonarj'^ tuberculosis and tonsillar tuberculosis. 
If their ideas are correct, we have an explanation for the extension 
of bacteria from diseased tonsillar tissue to the upper lobes of tlie 
lungs and thence to the lung hiluses. 

It is interesting to note that R. H. Babcock found in 1500 cases 
of lobar pneumonia that the right lung was involved in 52 per cent- 
the left lung in 35 per cent, and the right lower lobe in 33 per cent, 
or twice as often as any other single lobe. Haberfeld in 68 autopsies 
on cancer of the lung found that the right lung was involved in 65 
per cent, the left lung in 35 per cent, and that, especially the right 
lower lobe was the more frequent location for the disease. Rupp, 
in a series of cases of pulmonary embolism, found that the right 
lung was affected in 61 per cent in comparison to 39 per cent in the 
left lung. From these considerations it Avould seem that other dis- 
eases, namely, pneumonia, cancer and embolism attack more fre- 
quently the right lower lobe than they do any other part of the 
lungs. The anatomical position of the right pulmonary artery and 
the right primary bronchus, and the greater volume of air in tlie 
right lung, which is 10 per cent larger than tlie left lung, causes a 
greater wear and tear on the right lung than on the left lung. In our 
opinion these anatomical facts do not disprove the aspiration hypo- 
thesis for postoperative lung abscess; they merely point out other 
avenues for consideration, although much of the accumulated data 
up to this date points favorably to the idea that aspiration is the 
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most frequent cause for lung abscess following throat operations 
under general anesthesia. 

Clinical Features. The onset of lung abscess varies from a few 
days to three or four weeksj and may be abrupt with a hard chill or 
may follow a period of less pronounced symptoms, such as, malaise, 
slight fever, pleuritic pain, and dry cough. The acute stage may be 
fulminating. The patient at first is ofttimes quite septic with high 
fever, which is subject to decided diurnal fluctuations, the t;yq)ical 
step-like fever of sepsis. Chilly sensations and sweating are notice- 
able, and at times distinct rigors. The cough at first is dry and 
harassing but, later, is followed by the paroxysmal expectoration 
of very foul, purulent, occasionally blood-tinged sputum. Some- 
times severe pulmonary hemorrhages occur. One of our patients 
had a copious hemorrhage. The patient may go for hours with little 
or no expectoration and, then, expectorate from 3 to 8 ounces of 
very foul sputum. The odor, although not as bad as in cases of 
pulmonary gangrene, maj'^ seem to pervade the whole room. As a 
rule tlie patients lie more comfortably on their backs, slightly 
propped up, and are unahle to lie on either the one side or the other. 
The sputum is purulent and does not separate into three layers on 
standing as it does in bronchiectasis. Elastic fibers are often found, 
but their absence means nothing contrary to the diagnosis of lung 
abscess. There may be some complaint of pleuritic pain. During 
this acute stage the patient looks sick and prostrated. The pulse 
and respiration are increased, although the latter is not increased 
in the same proportion as the pulse is and it is not nearly so rapid 
as the respiration in a lobar pneumonic patient. If the patient does 
not succumb during the acute stage, which varies from a few weeks 
to several months, a subacute stage is approached followed by a 
chronic stage. At this time the outstanding feature of the case is the 
paroxysmal expectoration of large quantities of foul-smelling sputum. 
It is remarkable that the patient does not always show extreme 
physical weakness during the chronic stage of pulmonary abscess. 
Of course, these patients are decidedly subnormal physically, but 
they maintain ofttimes usually good physical vigor. The tempera- 
tme may be subnormal in the morning and rise to 99.6° to 103° F. 
in the afternoon. Occasionally the reverse type of temperature, 
with the peak in tlie morning, may be seen. The respiration is not 
greatly modified, but the pulse is moderately accelerated. There is 
a tendency toward frequent exacerbations of temperature, the 
temperature falling for a few days following the paroxysmal expec- 
toration of large quantities of purulent sputum. Sweating and 
chilly sensations are usually present. Generally there is a lowering of 
the resistance of the patient, and he becomes sallow, loses weight 
and looks markedly subnormal and often quite sick. The appetite 
is fickle, and gastrointestinal symptoms, especially a tendency 
toward diarrhea, are frequently seen. A distinct leukocytosis with 
polymorphonuclear increase is frequently a symptom. 
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Types, Two types of lung abscesses are found: The typical 
solitary lung abscess and the so-called broncliiectatic lung abscess. 
The former is a single abscess, while the latter is formed by the fusion 
of smaller abscesses so that they arc connected by small openings, 
or it may be formed by the irregular extension of a primarily single 
abscess so that it is then composed of several coalescing compart- 
ments. In my opinion it is unfortunate that the term “bronchiec- 
tatic lung abscess” has become so generally used because of the 
evident confusion with bronchiectasis, for there is no etiological 
similarity between the two conditions. The term "multilocular 
lung abscess” would more nearly describe the condition. The abscess 
in tlie subacute stage is surrounded by a zone of acutely inflamma- 
tory lung tissue. In the more chronic stage definite fibrosis takes 
place. When the abscess in the acute stage is near the pleura a 
fibrinous, pleural exudate may form, which later organizes into dense 
fibrous tissue bringing about firm adhesions between the parietal 
and visceral pleurae. Ordinarily, however, the abscess ruptures 
into a bronclius and is discliarged therein. 

Physical Examination. The physical examination of the chest 
reveals usually less expansion on the side in which the abscess is 
located. This may be a general unilateral limitation of movement 
of the chest wall, or the limitation may be localized to the upper 
or to the lower chest, depending upon the localization of the abscess. 
As a rule there is less limitation of movement when the upper lobes 
are involved. Tactile fremitus is usually diminished over tlie 
abscess. When the abscess lies near the chest wall, as is usual when 
the lower lobes are involved, there may be dulness to ordinary 
percussion. However, when the abscess is deep-seated, and there is 
an area of air-containing pulmonary tissue between the visceral 
pleura and the abscess, light percussion may fail to reveal any dul- 
ness, and even heavier percussion may not demonstrate dulness. 
Generally there is a very definite increase in the pitch of the percus- 
sion note. The breath sounds directly over the abscess may be 
decreased. However, they may be quite harsh at the periphery of 
the abscess, and large moist rales may be heard in this area. In 
cases, which are draining tlirough a bronchus, one may hear these 
large, moist rales extending from tlie abscess toward the hilus region 
of the affected side. Whispering pectoriloquy and tubular breatliing 
are usually absent. In the chronic cases all the signs of cavity may 
be present over the abscess. In our experience this , was rarely 
heard even though we knew from roentgen-ray studies that a large 
cavity was present. 

Diagnosis. Although the history, physical examination, and the 
clinical course are of great value, the roentgen-ray is indispensable 
for the correct diagnosis and proper localization of pulmonary 
abscess. The bronchoscope has some slight usefulness, too. 

Acute lung abscess must be differentiated from acute bronchitis. 
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pneuinonia, pulmonary embolism and empyema. Careful consider- 
ation of the history, the clinical course, the physical signs, and 
roentgen-ray should easily rule out these diseases. The differential 
diagnosis of chronic lung abscess from tuberculosis, chronic bron- 
chitis, brondiiectasis, lung tumors, and syphilis is more difficult 
than the differential diagnosis of acute lung abscess. In tubercu- 
losis the involvement is more apical, there being frequently marked 
depreciation of health, a tendency toward progression of the pul- 
monary signs, which as a rule are absent in abscess, and there is no 
leukocytosis, and frequent sputum analyses usually reveal tubercle 
bacilli. In clironic bronchitis the lung findings are more generalized, 
there being less tendency to paroxysms of purulent sputum, and 
to exacerbation of increased temperature. Chronic bronchitis is 
usually secondary to some other disease, and tliere is no leukocytosis, 
and the rales are dry. In bronchiectasis clubbed fingers are more 
frequently observed, the sputum is more abundant and foul, the 
cough is more affected by posture, the sputum separates into three 
layers on standing, no elastic fibers are found, and there is no leuko- 
cytosis. Lung tumors and pulmonary syphilis may be excluded by 
the roentgen-ray. 

TABLE W. 


INCISION AND ARTIFICIAL POSTURAL 

DRAINAGE. PNEUMOTHORAX, DRAINAGE. 

Cases. Cases. Cases. 

Improved ... 3 Improved ... 2 Improved ... 4 

Recovered ... 3 Recovered ... 4 Recovered ... 3 

Died .... 2 Died .... 6 Died .... 4 

Unimproved . . 0 Unimproved . . 0 Unimproved . . 2 

p0l» C61lt»* 

Mortality — 12 in 33 cases — 36.3 per cent; 

From incision and drainage 25.0 

From artificial pneumothorax 50.0 

From postural drainage 30.0 

Recovered: 

After incision and drainage 37.5 

After artificial pneumothorax 33.3 

After postural drainage 23.0 


Treatment.^ In our series incision and drainage gave the best 
results, showing 37.5 per cent recoveries. Three other cases 37.5 
per cent, were greatly improved making 75 per cent of the cases in 
which incision and drainage were performed that favorable results 
were obtained. The mortality after incision and drainage was less 
than after postural drainage alone or after artificial pneumothorax. 
Artificial pneumothorax was successfully used in 4 cases, 33.3 per 
cent, and 2 cases 16.6 per cent, were improved, making a favorable 
outcome in 50 per cent. The mortality, 50 per cent, however, was 
high. Postural drainage gave the least number, 3, 23 per cent of 
recoveries. Four cases, 30 per cent were improved, making a total 
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of 53 per cent of the cases treated by postural drainage fa\’-orably 
afiected. The mortality, 30 per cent, was slightly higher than in the 
cases treated by incision and drainage but considerably less than 
the cases treated by artificial pneumothorax. 

In tlie early acute cases postural drainage should be instituted, 
and persisted in, until after the severe symptoms have abated. 
If the abscess does not rupture through a bronchus, bronchoscopic 
drainage may be done. This will initiate drainage from the abscess 
into tlie bronclius, and will result in a prompt amelioration of the 
more acute sjunptoms. In our experience early interference by 
incision and drainage or artificial pneumotliorax is very harmful. 
After tlie acute sjunptoms have passed and the abscess has become 
more localized a thoracotomy may be performed. Careful study of 
stereoscopic roentgen-ray plates, combined with physical examina- 
tion, is necessary. Needling of tlie abscess is dangerous because of 
tlie possibility of infecting tlie free pleural cavity. By tlie use of a 
pneumothorax needle, attaclicd by a tube to a manometer, tlie 
presence of pleural adhesions over the abscess ma}’’ be determined. 
If adhesions are present, their location may be delineated b}’’ insert- 
ing tlie needle in the center of the dull area, and if adhesions are 
indicated by the absence of free manometrie oscillations, the needle 
should be repeatedly inserted, peripherally, in all directions until 
free oscillations of tlie manometer signifies the absence of adhesions. 
In this way tlie area of adherent pleura may be very accuratel.y 
indicated, and the surgeon may without fear of a secondary lung 
collapse, or of infecting the free pleural cavity, open into the abscess. 
Artificial pneumothorax should never be performed during the acute 
stage of tlie pulmonary abscess, and this is especially true when 
tliere are localized adJiesions present between the parietal and the 
visceral pleura. For in sucli cases excessive coughing may tear the 
adliesions away from tlie visceral side causing a serious spontaneous 
pneumotliorax. However, in tlie chronic, localized pulmonary 
abscess without pleural adhesions, an artificial pneumothorax may 
produce good results. 

Summary. Lung abscess is more frequent after throat operations 
than after all other operations. This suggests the correctness of 
the aspiration hypothesis, there being also definitely known facts 
to support this view. However, aspiration is not tlie onlj’^ way in 
whieh pulmonary abscess may develop for influenza, pneumonia 
and localized infections may be the cause of lung abscess. It may 
not be amiss to advise strongly against using general anestliesia 
for nose and throat operations on adults. 
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RADIUM IN DERMATOLOGY.* 

By a. Schuyler Clark, M.D., 

PROFESSOR OF DERMATOLOGY, NEW YORK POST-GRADUATE MEDICAL SCHOOL AND 
hospital; attending physician, new YORK SKIN AND CANCER HOSPITAL; 
CONSULTING DERMATOLOGIST TO ROOSEVELT HOSPITAL; CONSULTING 
DERMATOLOGIST TO RUPTURED AND CRIPPLED HOSPITAL, AND 
CONSULTING DERMATOLOGIST TO BEEKMAN 
STREET HOSPITAL. 


^ In 1896 Henri Becquerel^ discovered radioactive substances 
through the medium of a burn sustained by carrying some ore in 
his waistcoat pocket. It was this burn that gave Pierre Curie the 
idea that radium might prove useful in medical work. 

In 1901 Degrais’ and Danlos had radium put at their disposal 
for therapeutic purposes but it ivas not until 1906 that Henri 
Dominici actually demonstrated that therapy by radium was a 
reality and tliat various depths of tissue below the skin could be 
affected by a process of filtration and that such radium rays had a 
relatively marked innocuousness for healthy tissues up to a certain 
point; while, on tlie otlier hand, they preserved all their special 
action on neoplastic tissues. 

There are tiiree varieties of rays constantly emitted in the dis- 
integration of radium; that is, alpha and beta electromagnetic 
rays and non-material electromagnetic pulsations of the other 
called gamma rays. Alpha rays are of short wave length and are 
easily filtered out with a thin layer of glass, rubber or almost any 
other material. Beta and gamma rays are progressively more 
penetrating and very hard gamma rays can be projected through 
several inches of human tissues and several centimeters of dense 
metallic substances. 

Beta and gamma rays when they impinge on matter or material 
produce secondary rays, varying in their intensity with tlie density 
of such material, and it is believed that these are the rays respon- 
sible for the biological effect of radium on tissues. 

In varying doses these rays are thought to either stimulate, 
inhibit or destroy the reproductive property of cells, especially 
embryologic cells, reproductive cells, secretory or gland cells and 
certain inflammatory or neoplastic cells. 

In full doses to the skin radium attacks particularly elastic tissue, 
reproductive cells of the rete, sebaceous and sweat glands, papillae, 
and the epithelial lining of the bloodvessels and blood spaces, and 
if excessive is capable of producing atrophy and telangiectases or 
even extensive burns comparable to those that can be produced by 
roentgen-ray. 

Any attempt therefore to produce a permanent epilation of the 

* Read before tbe Post-Graduate Hospital cUiucal meeting, April 11, 1924. 
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face in hypertricosis is only to be condemned because of tlie neces- 
sary atrophy that must result to these otlier tissues in at least some 
of the cases. 

That normal skin tissues subjected to erythema doses of radium 
do tend to recover more quickly and more perfectly than from a 
corresponding reaction produced by roentgen-ray, I believe to be 
true, but this may be explained by the fact that less extensive areas 
are treated by radium than tliose for whicli roentgen-ray radiations 
are ordinarily used and there is tlierefore a less extensive area of 
blood supply cut off. 

To state that radium has a selective action on certain pathological 
tissue is perhaps misleading but Prime- has established tliat cells 
devoted to rapid growth and mitosis are decidedly more easily 
destroyed by radiation than are normal cells which are not mitosing 
except for purposes of repair, and furthermore, have an adequate 
equipment of anatomically well formed vessels to supply them. 

This explains tlie excellent cosmetic results that can be obtained 
in certain types of skin cancer by radium, the cancer cells being 
destroyed while normal surrounding tissue cells are temporarily 
inflamed and even stimulated to a process of repair. 

The reason why radium is so eminently effective in certain dis- 
eases of the skin is due to the fact that we are dealing with surface 
lesions, most of which can be penetrated by e^"en the hard beta rays, 
lying as tliey do within the skin thickness. 

Radium placques, therefore, are eminently suited to most of tlie 
lesions and for deeper lesions extending in beneath tlie skin, placques 
combined with the insertion beneath and around the lesions of 
radium carrying needles, gives a crossfire method with a maximum 
raying of the lesion itself and a minimum amount to tlie sldn. 

Full strengtli placques are used from 5 mg. up to 20.52 mg. (a full 
strength placque is one in which each square centimeter of placque 
surface contains 5 mg. of radium element. A 20 mg. full-strength 
placque tlierefore covers an area of 4 square centimeters). 

As the softer beta rays produce so superficial and irritating a 
reaction in the skin surface, tliey have been found to be of little use 
in dermatological lesions and since 1914 my placques have all had 
a facing of 0.1 mm. of brass soldered over the face of the placque 
in order to cut out these irritating superficial rays. 

Practically 90 per cent of all rays emitted are alpha rays, 10 per 
cent are beta rays and 1 per cent are gamma rays, so that where an 
absolutely full strength placque will produce a mild erythema in two 
to three minutes, a filtration of 0.1 mm. of brass and 1 mm. of rubber 
will require thirty to thirty-five minutes to produce a similar 
erythema. 

Temporary alopecia is produced by a full strength placque with 
a filtration of 0.1 mm. of brass and 0.1 mm. of rubber in fifty-five 
to sixty minutes, and permanent alopeeia results from the applica- 
tion of such a placque for eighty to ninety minutes'. 
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A faint while level mark will follow an exposure of one hundred 
and twenty minutes and a quite perceptible but level scar seems to 
follow such an exposure from one hundred and fifty minutes followed 
by more or less development of telangiectases with such a filtration. 

Foerster^ states tliat approximately one-half of the beta rays are 
filtered out by a thickness of 0.05 mm. of platinum, 0.1 mm. of 
lead, 0.11 mm. of silver, 0.13 mm. of brass and 0.4 mm. of aluminum. 

Caldwell and Russ have determined that the intensity of the 
hard beta rays is reduced to about 6 per cent of their initial value 
after passing through 1 cm. of epithelial tissue. 

One-half of the gamma rays are absorbed by 6.2 cm. of aluminum, 
1.4 cm. of lead, and 1.14 cm. of silver. 

The intensity of radiation is further reduced by distance, but 
not exactly I believe in accordance with the inverse square law, 
that is, doubling the distance reducing the intensity to one-fourth. 

The radium needles used are mostly of 5 mg. platino-iridium with 
wall thicknesses of 0.2 mm. and can be left embedded in soft healthy 
tissue for two hours with very little reaction and in dense tissue 
for three or four hours or more. 

Wliere deeper ray effects are required 0.1 mm. of brass and 5 mm. 
of rubber will produce only a slight skin erythema after two hours 
of exposure and a similar erythema will result after a six-hour 
exposure with a filtration of 0.1 mm. of brass, 1 mm. of aluminum 
and 5 mm. of rubber, with a penetration of a half inch of living 
tissue. 

The substitution of 1 mm. of lead in place of the 1 mm. of 
aluminum requires an increase of exposure up to eighteen hours 
for the production of such a faint skin erythema, with of course a 
penetration of several centimeters beneath the skin. 

Radium Therapy in Diseases of the Skin. Hyperkeratoses. Clavus 
and callosities of the feet, two types of lesions that are frequently 
tlie cause of pain and discomfort, are so comfortably amenable to 
treatment by radium that it must be regarded as the method of 
choice in these lesions. 

Soft corns situated as they are, deep in between two toes, show 
relief from pain in three to five days, and are quite permanently 
cured in one application with a full strength placque filtered with 
0.1 mm. of brass and 1 mm. of rubber to cut out the secondary 
rays, and with an exposure of from forty to fifty minutes. 

Several callosities of the soles have been painlessly removed 
without interruption of locomotion after one or two applications 
of such a placque for a period of one and a half hours, the lesions 
having been previously covered for several days with zinc oxide 
adhesive plaster and soaked and scraped with a dull knife to diminish 
tlieir thickness and so save time. 

A greatmany verrucouslesionshavebeen cured in one- hour to two- 
hour exposures without a known failure and in thick warty lesions 
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extending under the edges and sides of the nails, no other known 
method seems to me for convenience and results, to compare with 
radium treatment. No damage is done to the nail bed with conse- 
quent distortion and deformity of the nail, and no trace of the lesion 
is left after healing has been completed. 

Verruca plantaris, 7 cases, have responded after placque applica- 
tions in a most satisfactory manner with a filtration of 0.1 mm. of 
brass and 3 mm. of rubber, applied for a duration of two hours. 
After three or four days the patients are able to wallc with much 
more comfort and the only discomfort from which the patients 
suffer at all is at or about the twentieth day, at which time the 
discomfort lias never been said to be even as great as it usually 
was before the application was made. 

Leucoplakia of the mouth and leucokeratoses of the lips because 
of the more or less constant irritation of one kind or another to 
which they are subjected, are so apt to degenerate- into squamous 
cell lesions that tlieir presence is necessarilj" a matter of great 
anxiety to the host as well as to the physician. 

Those of a syphilitic nature characterized regularly by atrophy 
and loss of tissue, are distinctly improved by antisyphilitic measures, 
and that is of course the first line of attack. 

In all types of leucoplakia, smoking should be interdicted, carious 
and infected teeth should be removed and a most thorough oral 
hygiene practised. Condiments, verj" hot or cold and otlier irritat- 
ing tjqDes of food, should be omitted from the diet, and besides 
frequent cleansing of the mouth, twice daily the parts may be 
dried and equal parts of lanolin and rose ointment may be applied 
and allowed to remain on the lesions as long as possible. 

The use of caustics of any kind should be prohibited except of 
course the possible use of the hot cauterjL 

Radium, I believe, offers the most convenient and safe method 
of attack for such lesions that show any sign of thickening, ulcera- 
tion, or a tendency to degeneration and in the purely smokers type 
can be usually relied upon to clear up the lesions satisfactorily. 
All applications should be made with the idea of producing a pro- 
found reaction. Glandular enlargements should be carefully 
searched for, and the patient carefully watched at monthly intervals 
for a considerable time after the radiation. 

In the superficial smokers type, application for sixty minutes 
with a filtration of 0.1 .mm. of brass and 1 mm. of rubber usually 
result in a smooth shiny eschar, and a complete disappearance of the 
lesion. 

' Vdiere there is any tendency to induration or ulceration, at 
least two-hour application with 0.1 mm. of brass and 3 or 4 mm. of 
rubber are necessary, and where there is any suspicion of degenera- 
tion or much deep induration, in addition to such a placque 5 -mg. 
platino-iridium radium needles are inserted all around- the lesion 
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about a centimeter apart and diagonally directed beneath the lesion 
toward a central point, for two and a half to tliree hours. A cross- 
fire application is thus obtained which is most effective in clearing 
up such lesions. 

Seborrheic or senile keratoses, occurring as they do mostly on 
the face and hands of older people, and particularly those who have 
been exposed .to wind, sun and weather, demand a treatment tliat 
is effective, and at the same time leaves a good cosmetic result 
behind. 

Radium answers tliese demands perhaps better than any otlier 
known type of treatment except in the very early superficial variety, 
that ean sometimes be cleared up by a resorcin and sulphur ointment. 

When tlie ointment does not promptly clear up these superficial 
lesions, a fifty- to sixty-minute application of a full strength placque 
filtered with 0.1 mm. of brass and 1 mm. of rubber is regularly 
effective, and that without a mark being left behind to show the 
site of the original lesion. 


la , lb 



Fig. lo. Before treatment.. Extensive, seborrheic keratoses of the^tf^ce, with 
marked degenerations of the nose, eyelid, and outer canthus of eye. ... 

Fig. 16 . — Same, after numerous radium applications. 


Deeper seated lesions with more or less chronic inflammatory 
induration of their bases, or superficial ulcerations, are to be con- 
sidered more or less seriously, and a ninety- to one-hundred-and 
twenty-minute exposure should be made after removing the crusts, 
resulting in a level white mark left at the site of the lesion, which 
tends to become more or less nearly the color of the surrounding 
skin as the months go by. 

Very deeply infiltrated lesions or those that have apparently 
degenerated, should be treated as are frank epitlieliomata, and 
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probably better by a crossfire metliod with 5 mg. needles inserted 
from beyond their edges, in beneatli the lesions, directed toward a 
central point, plus a placque filtered as described above, and both 
for a duration of from two and a half to three hours. 

Nevi or Birthmarks. Of the nevi the vascular types are much 
more responsive to radium therapy than are the cellular and pig- 
mented lesions. 

Port-wine marks are in the writer’s hands more successfull}'^ 
treated by radium than in anj’’ other way, but, the end-results are 
far less proportionately perfect than in the vascular or cavernous 
types of lesions. 

It is more effective in younger individuals, requiring a more 
careful teclinic, never to the point of real reaction. It is regularly 
necessary to stop short of a complete removal of the discoloration, 
leaving a faint pinkish color, which however is apt to disappear 
considerably with time. 
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Fig. 2a. — Before treatment. Port wine nevus on left side of face. 
Fig. 26 . — Same, after radium treatment. 


Two or, at the most, three applications are required for a given 
area and a third application occasionally results in the formation 
of large freckles that persist for many months or even years. At 
least three months should be allowed to intervene between applica- 
tions and great care must be taken to exclude all secondary rays. 
Therefore a filtration of 4 or 5 mm. of rubber is necessarj'^ beside the 
0.1 mm. of brass. 
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Fifty to seventy minutes of exposure with a full strength placque 
so filtered, depending on the age of the infant is as big an exposure 
as should be given and in tlie very dull red deep looking lesions more 
filtration witli a corresponding increase in the dose is indicated. 
In any case a guarded prognosis should be given even though the 
results are sometimes really quite satisfactory. 

Vascular nevi or strawberry marks, are most successfully treated 
by placque applications of eighty to ninety minutes with a filtration 
of 1 mm. of brass and 4 or 5 mm. of rubber. A faint level whiten- 
ing of the skin will usually result, especially as more than one appli- 
cation is regularly required. Anj^ considerable erythema is of course 
to be avoided. 

Cavernous angiomata are also successfully treated, especially 
where a crossfire series of applications can be made from various 
areas of the circumference, directed toward the center, in order that 
too many rays may not have to pass through any given area of the 
skin overlying the lesions. 

3a 36 



Fig. 3a. — Before treatment, 
months old. 

Fig. 36. — Same, after radium 


Cavernous angioma, left side of face; baby, 
treatment. Two years, eleven months old. 


six 


At least 0.1 mm. of brass, 1 mm. of aluminum and, 4 or 5 mm. of 
rubber should separate the skin or mucous membrane from the 
surface of the full strength placque, in order that long exposures 
ot tour to six hours can be made to get a sufficient volume of hard 
beta and gamma rays projected within the mass to produce an 
inflammatory reaction of the lining membrane of the deep-lyina 
bloodvessels and spaces. r- ./ & 

In lesions of the cheek, crossfire placque or tube applications 

be made, remembering 
that the dose from the mucous membrane side should be about one- 
quarter less Ilian that through tlie skin. Three months should be 
allowed to intervene between treatments. In one case under con- 
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stant observation a shrinkage seemed to iveep up for a period of 
almost six montlis after the last radium application had been made. 

Big lesions require the additional use of 5 and 10 mg. platino- 
iridium needles inserted around the lesions at a distance of 1 and 
2 cm. from each other, but should not be left m situ longer tlian 
tliree to four hours. 

Foerster^ speaks enthusiastically of the treatment of strawberry 
marks and cavernous angiomata, but seems not to liave obtained 
good results in the treatment of Pori wine nevi. 

Pfahler,'* Newcomet,® and Robert Abbe® have also been successful 
in the treatment of these lesions witli radium. 

Lymphangiomata, three cases, have been successfully treated by 
radium placques with a filtration of 0.1 mm. of brass and 4 mm. 
of rubber for a duration of one hundred to one hundred and ten 
minutes. The lesion of the skin recurred at one edge but that 
responded to a second treatment including a surrounding area of 
skin 1 cm. beyond the lesion. The two mucous membrane lesions 
cleared up after two applications eacli for a period of eighty minutes. 

Moles, pigmented nevi and pigmented hairy nevi, because of 
the involvement of the rete and papillary layers of the skin cannot 
be removed without some resulting scar. Diathermy, electrolysis, 
or carbon dioxide snow can accomplish their removal so much more 
quickly than can radimn, which to be effective, would have to be 
pushed to massive destructive doses, that radium is certainly not 
tlie method of choice in these lesions, unless they are showing signs 
of degeneration. 

Three cases of malignant melanomata have been treated by very 
big massive doses. A lesion of the forearm rapidly growing, tlie 
size of a 50-cent piece, has remained well for a period of five years. 
The resultant scar was excised in order that a careful microscopical 
search of all the scar tissue might be made, and no sign of any 
recurring malignancy could be demonstrated after a most careful 
and painstaking search. Another lesion On the forehead is well 
after four years, but one lesion on the toe of a woman was followed 
by metastatic lesions in the inguinal glands after a few months and 
die patient died. An amputation had been advised before radium 
was even considered. 

Even with this inconsiderable experience witli radium in such 
lesions but a bigger experience after extensive surgical excision, the 
writer would prefer to take a personal cliance with radium than widi 
surgery. Theoretically an extensive endotliermy operation witli the 
bipolar method of Wyeth, should be considered as a sane method 
of attack, but after all much depends on whether or not any metas- 
tatic involvement has or has not already begun. When it has, any 
attempt at removal in any way is of course useless. I am of the 
opinion that the time to attack these lesions is when they are 
quiescent and if possible before any metastases have occurred. 
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Hypertrophies. Keloids and hypertrophied scars are well 
taken care of by radium in the form of full strength placques, and 
this particularly applies to young lesions that have not existed 
longer than six months. Old, hard fibrous lesions had probably 
better be excised where suitable tissue is at hand for primary suture 
without deformity, followed by radium exposures beginning at 
about the seventh day, to prevent a recurrence after excision. In 
these old lesions destructive doses of radium must be used if at all 
and although a soft pliable scar results, it does not seem to be tlie 
ideal method. 

Four or five millimeters of rubber tissue should be used over 0.1 
mm. of brass for a period of about ninety minutes (one-third less 
for very young children). 

One sucli application frequently suffices to prevent a reformation 
of the keloid. 

Young keloids require 2 and possibly 3 radiations at two-month 
intervals, witli a filtration of 0.1 mm. of brass and 5 mm. of rubber, 
plus an added 1 mm. of aluminum, for a period of two to six hours, 
depending on the thickness of the lesion. 

In any case, never more than the faintest erythema of the over- 
lying skin should be produced, because of the tendency to a resulting 
telangiectasis. 

A soft pliable, levH, white skin or' scar remains at the site of the 
lesion. 

The rather severe pain that sometimes accompanies such keloidal 
formations, is quite regularly relieved by the first application. 

Acne keloid has been reported by several authors as successfully 
treated by.radium, but I have had no experience with these lesions 
except in the use of roentgen-ray. 

Granulomas. Granuloma annulare (two cases), cleared up quite 
promptly after a single radiation of seventy minutes with 0.1 mm, 
of brass and 2 mm. of rubber. 

Pyogenic granuloma (one case) on the upper lip the size of a five 
cent piece, and | of an incli in depth, cleared up after a single dose 
of tlrree and a half hours witli a filtration of 0.1 mm- of brass and 
1 mm. of rubber, and with a better cosmetic result than I have 
ever previously obtained with either cautery or curettage and 
silver nitrate stick. 

Granuloma fungoides, blastomycosis, and sporotricosis, should 
of course be as favorably influenced by radimn as it is said they are 
at times by roentgen-ray, but tlie extent of these lesions has pre- 
vented any attempt on the writer’s part to employ radium in their 
treatment. 

For lupus vulgaris radhun has proven to be, it is believed, one 
of the best means of attack in this country where we have not the 
Finsen light at our disposal. Twp cases involving the lower half of 
the nose are well 1 now for eight years, and several cases around 
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the mouth, 2 with extensions on tlie mucous membrane, are healed 
and present only soft pliable scar tissue, with some telangiectases 
at the site of the skin lesions. 

Small doses are entirely inadequate and placque applications 
corresponding to what should be 4 erythema doses, if one can speak 
in such terms, are necessary. 

Beta rays are, therefore, the raj^s of choice and two- to three-hour 
applications are given with a filtration of 0.1 mm. of brass covered 
by only a few layers of rubber tissue. Successive applications fre- 
quently have to be given, and there is no advantage to be gained 
by a longer period between applications than six to eight weeks. 



Fig. 4a . — Before treatment. Old, persistent lupus vulgaris, right side of face. 
Fig. 4b. — Same, seven weeks after treatment with radium. 


Luims \mlgaris and tuberculous ulcerations of the mucous mem- 
branes can often be healed by such a massive dose of radium, of 
course, witli considerable discomfort to the patient. But comfort 
and cosmetic results are the least of one’s considerations in an 
effort to heal lupus \ailgaris lesions anywhere. 

Tuberculosis verrucosa cutis lesions have also been healed in 
several cases, but here again big skin reactions from massive doses 
are necessary. 

In Lupus erythematosus I cannot agree with the majority of 
authors that radium is ineffective in the fixed or discoid type of 
lesion so frequently seen on the faces of our patientsi And tliis 
after a very considerable personal experience with this disease. 

The disseminated type is a different proposition, portending a 
serious toxemia of some kind somewhere, and in patients who sur- 
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vive, the lesions can and do spontaneously clear up usually, without 
any scarring. 

In the discoid type any spontaneous healing always results in 
scarring. 



Fig. 5a.— Before treatment. Thick, crusted, discoid lupus erythematosus in larg? 
patches scattered over the face. 

Fig. 56.— Same, after two and three radium applications to individual lesions. 
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erytliematoses and radium tlierapj’- in tlie relation of pathology 
and effect of treatment, liecaiise of tlie similar end-result in both. 
He suggested that it may be argued that by the use of radium results 
are obtained analogous to tliose that result after the spontaneous 
healing of lupus, namely, atro])hy and telangiectases, and that after 
roentgen-ray treatment, elastic tissue having been destroyed and 
vessels dilated, lupus lesions seem to retrogress- and lieal. This 
tliey actually seem to do, for no result can be hoped for short of an 
atrophy by the radium application. 

Applications almost always liave to be repeated to produce this 
atrophy and healing. Such repeated applications of sixty to se^'enty 
minutes filtered with 0.1 mm. of brass and a few layers of rubber 
tissue have healed such extensive lesions as involvement of almost 
the entire nose, or patches across the bridge of the nose with exten- 
sive involvements of both cliecks. Numerous large and small thick 
infiltrated patches on other parts of the face and head have also 
healed. True it is that some lesions tend to recur at the edges of 
the scar, but the inclusion of a considerable area of skin beyond the 
lesion in the radiated area has apparently resulted in a number of 
lesions remaining permanently well. 

Skin Cancer.s. Ki-ompecker, in 1900, recognized a type of 
cancer arising from the basal cells of the rete and in 1904 Bloodgood 
published an important article in which lie demonstrated two 
important types of skin cancer, that is, the basal-cell group of 
ICrompecker and the prickle-cell type, composed of large cells that 
had retained their prickles, were early destructi^’^e and grew rapidly, 
tended to metastasize and have a general malignancy; in contra- 
distinction to the former group, which grew slowly, did not metas- 
tasize and were of a local malignancy only. 

Degrais, a dermatologist, in 1901, treated the first case of skin 
cancer with radium. Since tliat time thbusands of cases of basal- 
cell epitlieliomata have been so successfully treated by this agent 
that today, I believe, there is no question but that the preponder- 
ance of opinion among surgeons who are familiar Avith its use is in 
favor of radium as tlie method of clioice in the treatment of sucli 
lesions. This would be true for cosmetic reasons alone to say noth- 
ing of tlie convenience to the patient and the end-results. ■ 

In tlie treatment of the prickle-cell variety of lesion there is no 
such unanimity of opinion owing to the tendency of tlie draining 
lymph nodes to be involved, but, occasionally,^ brilliant results 
have been obtained by bold radium operators in epithelioma of the 
lower lip and buccal mucosa, coupled with extirpation, or irradia- 
tion of the draining lymph nodes. This has been accompanied by 
such good cosmetic results that it is conceivable that with an 
improved technic radium, alone or combined witli surgery, may j'^et 
become the method of choice in this more serious type of lesion. 
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Cancers of the skin may be dmded rnore or less according to 
their degree of susceptibility to radiation, into . 

1. Basal-cell epitheliomata. - 

2. Lymphosarcomata. 

3. Sarcomata. 

4. Prickle-cell epitheliomata. 

5. Nevocarcinomata (malignant mole or melanoma). 

6. Epithelial carcinomata originating in sebaceous and sweat 
glands. 

Basal-celled epitheliomata present the following more or less 
common clinical types as described by Hazen:® 

(a) Superficial, psoriasis-like type. 

lb) Superficial, rolled-edge type, with central ulceration or a 
fungus growth in center. 

(c) Deeper ulcerating type. 

(d) Superficial, nodular type. 

(e) Deep, nodular tjTie, frequently taking form of infiltrated 
placques. 

(/) The morphea-like type. 

ig) Cicatricial type, healing in center with nodules or ulcers at 
edge. 

Usually, the location, type, character and growth serve to help 
us distinguish the basal-cell type but, occasionally, a really com- 
paratively benign-looking lesion may turn out to be of the metas- 
tasizing type and one must be constantly on the lookout for a 
possible, rapidly developing recurrence or a beginning glandular 
activity. Rarely have reports come in of basal-cell tmnors develop- 
ing typical basal-cell metastases. One of my own cases, at the age 
of eighty-four years, two and a half years after removal of an appar- 
ently classical basal-celled epithelioma of the left ala of her nose 
developed a metastatic lesion in her left cervical region. 

Fortunately, the great majority of epitheliomas of the face where 
a good cosmetic result is of major importance, are of the rodent 
ulcer or basal-cell type, with the pronounced exception of cancer 
of tlie lower lip, where absolutely the reverse holds true. 

Cancers of the upper lip are usually basal-celled as are those of the 
lobes of the ear. Malignant lesions of the skin of the body and 
extremities are more frequently of the prickle-cell variety and fre- 
quently develop on tuberculous, specific or other chronic ulcers 
and^ on seborrhoic or senile keratoses, warts, moles, angiomas and 
nevi tliat are subject to more or less constant irritation, such as 
picking and scratching. 

Leucoplakia of the buccal mucosa and lips are frequently fore- 
runners of priclde-cell cancer in these regions. 

The basal-celled type of lesion is the one that has espeeially 
interested the writer as a dermatologist and particularly those of 
the rodent ulcer type. These are said to occur on tire face above an 
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imaginary line connecting the angles of the mouth with the lohes 
of the respective ears. Fortunately, the very great majority of 
skin cancers in this area are of this type, for it is here that a good 
cosmetic result is a matter of considerable importance, and radium 
gives this end-result par excellence. Particularly is this true in 
lesions around the eyes, of the e 3 ^elids themselves,* the ears and the 
aim of tlie nose. 

Francis Carter Wood® estimates that the majority of human 
cancers require 5 erjdhema doses of radiation to destroy them. 
But, he adds, it is understood that the basal-cell tumors of the face 
arc excepted, since it has been known for many .years that most of 
them will disappear with 1 or 2 erj'thema doses, provided the.y have 
not invaded cartilage or bone, in whicli case a much higher dosage 
is necessar.v to be effective. 

None were controlled bj'- biopsies as lesions were on the face and 
cosmetic results had to be considered. 

Upwards of 200 cases of skin cancer have been treated b.y the 
author since 1912. Only 10 bad results are known and, of these, 
6 were cases of squamous-cell epithelioma about the face or moutli 
that were inoperable or had refused operations and a good result 
could not have been even hoped for. Of the remaining 4, 1 was an 
involvement of the whole lobe of the ear, 1 involved the periosteum 
of the right temporal bone, 1 the periosteum of the left malar bone 
and the fourth was an accidental leaving of a protecting sheet of 
lead between the eyelids and ej^ball for several days with the loss 
of the eye. The malignant lesion had involved tlie periosteum as 
well as the inner canthus of the e.ye and promptly'' recurred. The 
patient lost his life under the anesthetic given for the enucleation 
of the eye and the removal of the periosteal lesion. 

Fifteen lesions of the ejmlids have been treated with good success 
in 14, the one failure being the case just described. 

Four cases of extensive involvement of the cartilage of the ear 
have been treated and three of them are well with excellent cos- 
metic results. 

Of all tlie cases, 13 are Icnown to have remained well for seven 
years; 16 for five years and 86 for upward of three jmars. 

Twenty-one cases have required a second application to clear 
up the lesion or have recurred, but healed promptly under additional 
applications. 

The best results, undoubtedly, have been obtained in the cases 
treated during the past three jmars owing to the frequent combining 
of 5 mg. radium needles, inserted around or beneath the lesions 
with a suitably filtered placque applied to the surface. Certainty, 
the cosmetic results have been better, owing to the fact that this 
combined method required less exposure tlirough the surface from 
the placque. ■ 

It may be laid down as a rule, I believe, that lesions that do not 
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clear up or nearly so under one single, intensive dose and certainly, 
after a second effort, should be promptly referred to the surgeon 
for surgical or endothermic removal. Such lesions probably are not 
of the basal-cell type or have involved the periosteum or are of that 
unusual basal-cell type, very rare and about which we know very 
little, which is exceedingly resistant to radiation. 



Fig. 7a. — Before treatment, nodular, basal-celled epithelioma. 
Fig. 76. — Same, after radiumEtreatment, showing cosmetic result. 


8a 8b 



Fig. 8a. Basal-celled epithelioma, recurring after operation, extending into inner 
canthus of eye. 

Fig. 86. Same, after radium treatment, healed four years. 

A. The superficia,!, psoriasis-like type of lesion can be healed 
witliout scar by a full-strength placque exposure, filtered with 0.1 
mm. of brass and 1 mm. of rubber for a duration of sixty minutes. 

B. The Superficial, rolled-edge tjqje, with a central ulceration 
or a fungating growth in the center and D, the superficial, nodular 
tpe, require a two-hour exposure with 0.1 mm. of brass and 2 mm. 
of rubber. 
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C. T]ie deep uleerating type and E, the deep nodular type demand 
the insertion of 5 mg. platino-iridium needles, inserted from beyond 
the eircumference beneath the lesions, directed toward a central 
point at intervals of 0.5 to 1 cm., plus a full-strength placque filtered 
with 0.1 mm. of brass and 5 mm. of rubber, both for a duration of 
three hours or more. 


9o 95 



Fig. Oo. — Before tre-niment. Ulcerating, basal-ccllcd epithelioma of nose. 
Fig. 96. — Same, healed by radium, four years. 


10a 106 



Fig. 10a. — Fungating basal celled epithelioma of temple, size of a silver dollar. 
Fig. 106.— Same, healed by radium, three years. 


Degenerated, thick, pigmented nevi and jnelanomata require 
a similar attack but, with a duration of both for a period of from 
four to six hours with an additional 0.5 mm. of aluminum filter 
placed on the face of the placque. 

It would seem that lesions involving the periosteum had better 
be treated surgically or by a combination of surgery and radiation. 

Nodular lesions of tlie eyelids are successfully treated by the 
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insertion of 5 mg. radium needles placed immediately beneath 
them at 0.5-cm. intervals for periods of from two to four hours. 

It is believed that a fertile field for bold radium operators lies 
in the treatment of carcinomas of the lower lip and lesions within 
the mouth. In these cases the cooperation of a surgeon is always 
essential; any glandular enlargement should demand surgical 
removal, and that completely, of tlie submaxillary and even perhaps 
of the cervical regions. 

Two of my cases stand out so well that they will bear reporting. 
Botli had refused operations on the lip and tongue respectively, 
both accepted surgical removal of glands that felt stony hard in one 
of their submaxillary regions and, incidentally, a careful search 
of the removed glandular tissue of both failed to show any malig- 
nant involvement. Both had pyorrhea and carious teeth and a 
dirty mouth condition. Both had been seen by several surgeons 
and pronounced malignant lesions. 

The lip case has remained well for two years after a crossfire 
from the mucous membrane and skin surfaces and needles imbedded 
in the substance of the lip. 

The tongue case was a very extensive leucoplakia with a carci- 
nomatous degeneration of the right half, near the midline, the size 
of a hickory nut. This lesion healed promptly with some slight 
discomfort after combined needle and placque applications and has 
remained healed for one year. Two other small, beginning degener- 
ations of his leucoplakia at distances of at least J inch from the old 
lesion, due to irritation from his continued excessive smoking, 
healed promptly after the use of needles alone. 

A therapeutic test treatment of 10 salvarsan injections at three- 
day intervals (3.4 gm. in all) had, previous to the treatment, failed 
to make any appreciable effect on the lesion. 

Brewer,!® believes from statistics that he had collected "that 
the results of surgical treatment of lip cancers are superior to those 
as yet obtained by radimn. On the other hand, in cancers of the 
cheeks the results obtained by radium are so evidently in advance 
of those_ obtained by operation tliat until it can be demonstrated 
by a series of well observed three- or five-year cases that operation 
will give equally good results, all cancers arising in the mucous 
membrane of the clreek should be treated by radium.” 

Broders!! gives food for thought in lip cases when, in a resume of 
537 lip cancers treated surgically, he reports a mortality of 82.6 
per cent in patients with metastases and of 23.73 per cent in those 
in ndiom no metastases were demonstrated. He states that no 
patient with cervical lymph nodes involved or with more than one 
group of any lymph nodes involved had been reported living. 

Lymphosarcomata should respond at least equally well to radium 
as to the roentgen-ray but, I have had only one experience with the 
latter. 




CLARK: RADIUM IK fiERMAtOLOGY 


Xeroderma pigmentosum (one case in a man, aged twenty-three 
years) lias been carried comfortably and well through a period of 
five years, by the internal administration of arsenic at intervals 
and the removal of many degenerated lesions on his face, as they 
app^red, by radium placque applications with most excellent cos- 
metic results. 

Five cases of roentgen-ray degeneration in old, chronic extensive 
roentgen-ray burns have been more suecessfully taken care of by 
radium applications and the frequent use of equal parts of lanolin 
and cold cream than by any other of the various methods that have 
been suggested. 


lla 


lib 



Fig. lla. — Before treatment. Xeroderma pigmentosum Many degenerated 
lesions. 

Fig. 116 . — Same, after radium treatment. 



Only exceedingly smalt doses of twenty-five minutes witli a 
filtration of 0.1 mm. of brass and 1 mm. of rubber are necessary 
to clear up early superficial nodular or ulcerating degenerations as 
they arise. Larger doses are productive of long standing, sluggish 
ulcers that are exceedingly painful. 

Cheilitis exfoliativa of both lips; two extensive cases have been 
cleared up after repeated, filtered placque applications. 

Sarcoid of the Darrier-Roussy tjqie; 2 cases remain well, 1 after 
four years and 2 tjqiical cases of Paget’s disease of the nipple, 
declining operation, are well after three years and one year respec- 
tively. They are, of course, under a most careful and frequent 
observation. 

Three-hour applications with a filtration of 0.1 mm. of brass and 
5 mm. of rubber are necessary in the treatment of the sarcoid lesions 
as these lesions are quite deeply seated in the skin. 
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Summary. Radium seems to stand out preeminently _ as the 
method of choice in the treatment of basal-celled epitheliomata, 
vascular nevi, warts of various kinds, leucoplakia of the mucous 
membranes, keloids and seborrheic keratoses and probably , in 
lupus erythematosus and lupus vulgaris. 
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THE GASTRIC SECRETION: ITS BACTERICIDAL VALUE 

TO MAN.* 

By Henry J. Bartle, M.D,, 

PHIIiADELPHIA. 

With a Report of Bactericidal Experiments.! 

By Malcolm J. Harkins, V.M.D, 

PHILADELPHIA. 


We have all been impressed, it is quite likely, by the oft repeated 
statement, (made in lectures, in text-books, and in writings of men 
interested in gastroenterology), of the so-called protective power or 
bactericidal power of the gastric juice. (The acid secretion of the 
stomach, with its pepsin enzyme, is given credit for an ability to 
destroy swallowed living bacteria almost universally and unequi- 
vocally; and yet, if this be so, whence comes the prolific and varied 
bacterial flora of the gut tract? Surely not entirely by infection 
introduced through the anus ; and more sm*ely not even in small part 
can infection by way of the blood and lymph streams be given credit 
for the luxuriant growth of colonic bacteria. It must come by way 
of the stomach, from the mouth. 

It has been said by Breslau in 1866, and again by Bass^ in 1922 
that within three to six hours after birth, the meconium (which 
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Billroth in 1874 showed to be sterile) beeomes infected, and thence 
onward the infant’s prcviouslj'- sterile gastrointestinal content 
harbors bacteria, ^^diether it be for ninety hours, or ninety years, 
until that complex biochemical .structure, his body, resolves itself 
into the elementary constituents of which it is composed, his gut 
tract remains infected constantIJ^ 

We do not know what the degree of gastric acidity is of the new- 
born babe. We have read, but we cannot quote the authority, 
however, that babies run a high gastric acidity. From personal 
ex])erience in testing, fasting and digesting e.xtractions in chil- 
dren from three to six months of age, of the true or pseudo-con- 
genital hypertropluc pyloric stenotic group, we know that the free 
hj^drochloric acid nms about as in the adult, from 10 to 40, rarely 
more; and that the total acid values range from 25 to 75, rarely 
higher, except where there is a decided stasis with the formation of 
excessive amounts of butyric acid. So tliat we thinlc it is quite 
safe to assume that the function of the stomach in elaborating free 
hydrochloric acid and pepsin is taken up quite early in extra-uterine 
life. 

It is probable that the infant’s stomach takes on the function of 
elaborating gastric secretion before the first mouthful of colostrum 
is swallowed ; and that the changing of the blood stream from the 
ductus venosus to and through the portal veins may have a great 
deal to do with the automatic starting of this secretory act. We 
shall welcome suggestions relative to this point. However, it may 
be that this function of acid and enzyme secretion is somewhat 
long delayed and that those organisms constituting the so-called 
normal flora of the bowel, entering early, begin their residence and 
that thenceforth, following the axiom promulgated by Noeggerath 
the host being “once infected remains always infected.” 

The history of the search for the truth as to the power of the gas- 
tric secretion to destroy living bacteria begins with, and is intimately 
associated Avith, the history of the study of the bacteriology of the 
feces, dating back beyond 1846." Ufl’elman in 1881 found in the 
stools of infants very thin mobile rods, cocci and strepto-bacilli. 
Later Escherich (1886) using agar gelatin, cultured bacteria, and 
tried to differentiate normal saprophytic bacteria from pathogenic 
bacteria in the stools, and described the Bacterium eoli and Bac- 
terium lactis aerogenes. In 1899 the Bacillus bifidus communis 
was first described by Tissier* and was seen to be the commonly 
infecting organism in breast-fed babies. Later (1900) Moro des- 
cribed the acidophilus bacillus as the commonly infecting organism 
in the bottle-fed babies. 

This, then, seems to be the fii’st observation that the type of food 
could influence the intestinal flora. Evidently bacteria of certain 
tjqDes could surAUve passage through the gastric secretion of these 
infants. Feeding sterile food Avas tried by Sucksdorff (1886); by 
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Britzu (1895); Gilbert and Dominici (1894); These investigators 
found that the number of bacteria ivas reduced by such food. But 
Stern (1892), Adrian (1895), Eberle (1896), and Ballner (1904) did 
not find that sterile food reduced the number of bacteria.^ _ 

There follows a long list of investigations, from the early work of 
De Jager (1897), to the most recent work of Rettger and Cheplin,® 
with the one aim in view and that to change the type of the intes- 
tinal flora by feeding certain groups of bacteria— those found in 
buttermilk, sour milk, kefir, koumiss, matzoon and by the adminis- 
tration of Bacillus bulgaricus and Bacillus acidophilus. To do 
this it was necessary to implant these organisms in the gastric 
secretion. How well this has been accomplished you all know. The 
work of Norman® (1922) is along somewhat different lines, for he 
introduces Bacillus acidophilus from below, and combines tlie admin- 
istration of lactose both by mouth and by rectum. A few years ago 
Lyon and Bartle went a step further by introducing Bacillus acido- 
philus directly into the duodenum by way of the duodenal tube, 
because they feared that many of the bacteria were being killed in 
their passage through the stomach. 

In 1894 Cassaet^.made some experiments with gastric juice taken 
from a patient having a permanent hyperchlorhydria. He allowed 
the secretion to remain in open test-tubes for a period of ten days, 
and found it still sterile at the end of tliat period. He then inocu- 
lated the tubes with Bacillus lactis aerogenes and Bacillus coli, but 
still they remained sterile. Upon neutralizing the hydrochloric 
acid and again implanting Bacillus coli, tire tubes became cloudy 
within twenty-four hours and cultures yielded growths of Bacillus 
coli. His conclusions were as follows; (1) That the gastric juice 
when sufficiently acid, that is to say, corresponding to an artificial 
acidity of 2 per cent, is an atiseptic medium for certain species of 
bacteria such as Bacillus lactis aerogenes and Bacillus coli; (2) that 
Bacillus coli is more resistant than Bacillus lactis aerogenes; (3) that 
at 1 per cent, hydrochloric acid slightly retards the evolution of 
Bacillus coli, but that this latter brought back later into a suitable 
medium, rapidly recovers all its properties; (4) that it is useful to 
employ a 2 to 4 per cent hydrochloric acid lemonade in cases of 
Bacillus coli infections, as well as typhoid infections. 

Note.— These high percentages are never attained in the human 
stomach, for even 100° of free acidity is only equal to 0.365 per 
centHCl. 

Mutch,® in an article published in 1914, says : “ Unless the acidity 
is extremely diminished, only a few of the organisms can flourish. 
Even with marked hjTpo-acidity, gastric stasis is necessary for free 
bacterial action. The organisms which grow best in moderately 
acid media are Bacillus acidophilus of Moro and yeast. They can 
live on a medium which is acid to Congo red. Both ferment 
carbohydrates, the former producing lactic acid, the latter gas. 
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Gastric fermentation is marked when motor disability and hjqio- 
acidity occur together.” 

Inkster and Gloyne® in 1921, reported their results of experiments 
conducted with gastric juice from normal individuals, to test its 
bactericidal action on tubercle bacilli. Tliey found that after 
ninety minutes exposure in a test-tube the bacteria in sputum were 
still viable, and that those obtained from mouth washings retained 
their viability after one hundred and eighty minutes exposure. 
From this they conclude that "the protection against the tubercle 
bacillus afforded by the gastric secretion is apparently by no means 
perfect. But it must be remembered that the dilution of the 
contents and the motor activity of the stomach probably play a 
large part in the mechanism of protection, and these latter faetors 
cannot be satisfactorily experimented upon in vitro.” These 
results are in agreement with the conclusions arrived at by Allen 
h'lacFayden^'’ under different conditions and with bacteria other 
than Bacillus tuberculosis as long ago as 1887. 

Schonbauer in 1922,“ worked with streptococci, hydrochloric acid 
and pepsin. He used a 3 per cent HCl bouillon and recovered living 
streptococci twenty-four hours after inoculation. But 3 per cent 
HCl bouillon to which 2, 3, 4, or 5 per cent pepsin had been added, 
failed to give a viable organism after an exposure of twenty-four 
hours. From this experiment it seems that the bactericidal action 
of the gastric juice is largely dependent upon its pepsin content. 

Koploff,'^ in 1923 concluded tliat there is no correlation between 
high acidity in the stomach and low bacterial numbers, or vice 
versa. Streptococci were found associated with high as often as 
witli low gastric acidity. The fact that the bacteria] count on the 
fasting contents is usually considerabl.y lower than during the 
process of digestion, indicates that little or no multiplication of 
bacteria takes place when the stomach is relatively at rest; and that 
tlie greater numbers found during digestion are introduced with 
the food and saliva. 

In this he is in disagreement with Cotton,^^ who claims that the 
stomach acts as a focus of infection, and through invasion of its 
wall by the bacteria, has its secretory function lessened or lost, 
thus allowing its flora to flourish unhindered. With the use of 
vaccines he claims to re-establish the secretion of hydrochloric acid 
and the elimination of the infecting organisms. 

Even this short and incomplete historical resume of the literature 
on this subject would be incomplete without reference to the splen- 
did paper by Knott,“ which appeared before our work was begun, 
but was not reviewed until after our experiments were completed. 
A perusal of that paper will show how closely our results parallel 
those of Knott, except that he found that Bacillus coli are more 
resistant than the staphylococcus to the action of the gastric juice. 
Always, however, the question of the resistance of the particular 
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strain with whidi the investigator is working must be considered, 
and due allowance must be made for seemingly apparent contradic- 
tory findings. He refers to the work of Bunge^® in 1890, who was 
the first to express the opinion that hydrochloric acid has an anti- 
septic as well as a digestant function. He also quotes Hurst^® who 
studied various clinical conditions in relation to the absence of 
hydrochlorie acid in the gastric secretion. He concludes that a 
constantly high level of free acidity tends to protect the individual 
against infection; that pepsin, combined hydrochloric acid and the 
organic acids play no part in affording protection. 

A Review of Bacteriological Findings. There have been thousands 
of cultures taken of the bile of many hundreds of cases, and it was 
hoped at first that the result of the bacterial studies of tliese speci- 
mens could be analyzed, and that a complete statistical report could 
be prepared. But the volume of work was too great for the amount 
of time that could be spared at present, and we think that the same 
purpose will be served by taking 200 consecutive cases and giving 
the cultural statistics as we found them in this group. On the 200 
cases there were 299 cultures made— many of these were repeated 
for tlie reason that (a) either the first culture was sterile, contami- 
nated, or unsatisfactory because Bacillus coli grew so luxuriantly 
that it was feared that some less rapidly growing organism might 
have been missed; or (6) to check up after a period of weeks had 
elapsed to ascertain if a subsequent culture would give the same 
results as the first one. 

Table I shows the result of this investigation. 


TABLE 1.— BACTERIOLOGICAL STATISTICS OF 299 DUODENAL CULTURES 

MADE ON 200 PATIENTS. 

Percent- 


Streptococci with staphylococci 

Streptococci with B. coli 

Streptococci with staphylococci and B. coli 
Staphylococci with B. coli 

! Hemolytic, 30 = 
Non-hemoisdic, 24 = 
Aureus, 40 = 

Albus, 


Streptococci 


10 % 

8 % 


Staphylococci 
B. coli 

Pneumococci , 
Yeast . 
Contamination 


12 = 4% 


Times. 


age. Total times. 

30 

= 

10 

35 

= 

12- 

27 

= 

9 

12 

= 

4 

15 

= 

5 

54 

■ 


18 128 (Streptococci) 

• 52 

= 

17+ 114 (Staphylococci) 

52 


17+ 106 (B. coli) 

2 

= 

1 — 

3 

= 

1 

17 

= 

6 + 

299 


100 


Organisms found in bile as well as in— Tooth socket. 

Streptococci . . . . / Hemolytic 20 

1 Non-hemolytic 1 

Staphylococci . . , •[ 1 

Albus 2 


Tooth and 
Tonsil. tonsil. 

. 3 3 

0 • 0 

1 1 

P 0 



378 


BAllTLE, HARKINS : GASTRIC SECRETION 


_ Inasmuch as this study endeavors to answer the important ques- 
tion : I^diat protection does the gastric secretion give to man against 
invasion of his gut tract and biliary passages by infecting organisms? 
—it was thought wise to study the cultural returns obtained in 
practising non-surgical biliary drainage as advanced by Lyon^^ in 
an endeavor to ascertain Avliat effects the various motor and secre- 
tory types of stomachs would show on these cultures. At the same 
time an endeavor was made to reach some conclusion as to the 
source of the organisms found— whether it be the bile, the duo- 
denum, the stomach secretion washing out while the drainage was 
in progress, tiie bowel below by reflux of its contents, or the tube. 
With these points, in mind we turned to the records of 200 cases, 
and believed that this number should suffice if an answer were 
forthcoming. 

The question of biliary regurgitation was investigated, hoping 
that some light would be cast upon the question of the normal or 
abnormal physiology of this act from the bacteriological aspect. It 
was assumed that if bile were abnormally regurgitated from the 
duodenum to the stomach a like process could be occurring beyond 
the duodenum— in the jejunum and ileum— and that perhaps 
Bacillus coli was being brought up from remote portions of the 
gut tract to be recovered in the duodenal culture. All cases, there- 
fore, in which biliary regurgitation was noted as present or absent, 
either fasting or digesting in the fractional examination, or in which 
Bacilli coli were recovered, were gone over with this in mind. Our 
records were incomplete in 50, so that the analysis was based on 150 
cases. Seventy-two of the 150 cases (48 per cent) showed regurgi- 
tation; and in only 28 of these 72 cases (39 per cent) Avas the 
Bacillus coli recorded as found in the duodenal culture, either alone 
or in company Avith some other organism. The other 44 cases 
(61 per cent) haAnng regurgitation of bile, gaA^e no Bacillus coli on 
cultm-e. 

There AA^ere, in all, 57 cases (38 per cent of the 150 cases) AAdiich 
gaA’^e a positiAm return of Bacillus coli on one or more cultures. 
Twenty-eight of these 57 cases showed biliary regurgitation, whereas 
29 did not. 

Thus, in biliary regurgitation cases there Avere roughly 39 per cent 
successful recoveries of Bacillus coli against 61 per cent failures of 
recovery. And in all the Bacillus coli infections of the 150 cases 
studied there AA^as regurgitation of bile in, roughly, 49 per cent, and 
no regurgitation in 51 per cent. Can any one make a deduction, 
from these figimes, relative to the physiology of biliary regurgitations 
from the bacteriological aspect? Frankly, we cannot, other than 
it seems that duodenal anastalsis is not necessarily an index of 
impaired motility in the gut tube beyond. 

Again the question of stomach motility was gone into as affecting 
the duodenal flora, and it AA^as found that the hjqjermotile cases gave 
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as many positive cultures as the atonic or hypomdtile cases, and 
the sterile returns were almost equally divided between, the two 

types. • • j 

Finally two great secretory classes were investigated: 

1. The acid cases which attained at some point in the fractional 
analysis an arbitrary figure of 50° for free HCl, or over, as well as 
those which could be designated as of the continuous secretory type 
wherein the fasting free HCl was found over 25°, and 

2. The achylia cases. 

Of the former (1) there were 37 cases in 200 studied, or 18.5 per 
cent. The culture was sterile on one or more occasions in 13 of 
these 37 cases, or 35 per cent. 

Of the achylia group (2) there were 15 cases in 200, or 7.5 per cent. 
The culture was sterile on one or more occasions in 3 of these cases, 
or 20 per cent. 

There was no dominance of any one type of organism in the 
achylia cases. The cultural morphological returns ran about the 
same in these two great secretory classes, aside from tlie slight ten- 
dency toward more sterile returns in the hyperacid class. 

It was hoped that a conclusion could be reached by studying those 
cases showing a continuous secretion. Here was a group of cases 
in which the gastric acidity is always high; in which the fasting 
residuum shows as high a free acid or a degree of acidity within a 
few points of being as high as the terminal high acidity found in 
these cases; but our hopes were ill founded. We said— if the hydro- 
chloric acid does really protect the individual against infection, 
why should not a continuous type of secretion do this to a greater 
extent than any other type of secretion— that is, the intermittent, 
or so-called normal type, or the type in which the secretion is 
always low, or, again, the achylia type? 

If we can depend upon the results of duodenal culturing in forming 
an opinion as to the passage of infection through the stomach and 
its spreading up through the bile tract, providing it be not lymph- 
borne or blood-borne, why should not these cases of continuous 
secretion fail, almost invariably, to give positive cultures; why 
should not these cases of continuous secretion be the ones to give 
us the great majority of sterile cultural efforts? We believe that 
the method of taking cultures from tlie duodenum, through a sterile 
tube after thoroughly washing the stomach with numerous wash 
waters, by which that organ is mechanically cleansed rather than 
chemically sterilized, and that douching tlie duodenum after the 
tip has progressed that far, is essentially a surgically clean method, 
and usually fails to show the ordinary organisms of contamination. 
Therefore we see no reason why we should not accept the bacterio- 
logical findings as correctly interpreting tlie presence or absence of 
the organisms that may or may not be infecting the host. But 
when we came to working out statistics to show this fact, we were 
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surprised to learn tliat there was very little differenee in the bae- 
teriologieal findings between the continuous secretory group and 
the complete achylia group. There were a few more sterile returns, 
it is true, but not the great preponderance of sterile returns that 
was expected. Besides, the low acid group and the achylia group, 
too, were well represented as giving sterile returns. 

Here an experiment was made. Cultures were taken of the two 
tjq)es of bile as it was seen flowing through the tube window from 
patients with high acidity who were being drained by the non- 
surgical method of Lyon. There was to be seen, perhaps, a clear 
bile, but always a creamy bile passed by and was perhaps the only 
one observed in a highly acid case. We have shown that this creamy 
bile is produced by the hydrochloric acid precipitating fats and otlier 
as yet unknown substances from the bile, and possibly, too, from 
the pancreatic juice. Ilowever, the point is this— creamy bile 
means the admixture of gastric juice and bile. Now, if we try to 
make a culture of this bile, we shall verj’’ likely find that no growth 
will result, whereas the clear bile that mav be found flowing an 
instant later, will show one or more infecting organisms. This, 
then, seems to be one point in favor of the gastric juice acting as a 
germicide— a mildly acting one it may be— but sufficiently strong 
to prevent the growth of the organisms in our culture medium if 
intimately mixed with tliese organisms, as they are being planted. 
It seems to be, as well, one point in favor of the bile being the 
medium carrying the infecting organisms. 

The question as to what is infected— the bile, the duodenal 
contents, the stomach contents, or the tube— is a difficult one to 
answer to the satisfaction of every one. From our observations, 
however, we feel fairly well convinced tliat the bile carries tlie 
various organisms whidi we usuallj’^ recover in tlie culture. We 
do not Imow tliat any one can definitely answer this question, but 
in those cases in which repeated cultures are made, the same organ- 
isms will very often be picked up time and time again. It must be 
remembered, however, that many patients are infected with several 
types of bacteria at one time, and that when the cultural reports 
do not agree, it does not mean tliat eitlier of the bacteriological 
examinations is wrong. The first culture may show streptococci; 
the second may show staphylococci; or Bacillus coli may be the 
only organism recovered, even though others may be present and 
not found, because of the extremely rapid growtli of tliis organism 
obscuring the more weakly growing bacteria. We have in mind 
a case which had nineteen cultures taken during tlie two j’^ears that 
he was under observation. The first culture gave Bacillus coli in 
pure culture. The second, taken five days later, gave Staphylo- 
coccus aureus. A tliird culture, two weeks later, gave Streptococcus 
hemolyticus and Staphylococcus aureus. There is no question in 
our minds that these were all there originally, but tlie rapidly 
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growing Bs-cillus coli obscured the others in the first culture^ und it 
was only on the third attempt that the streptococcus, which is 
difficult to grow, was found. The case just referred to is of interest, 
too, because it showed the improvement in the cultural findings 
that can be brought about by the use of vaccines. The streptococci 
did not appear after six months’ use of an autogenous vaccine. 
The staphylococci were more resistant; and Bacilli coli were the 
last to go. And we do not believe that Bacillus coli had gone 
forever, for we have seldom seen Bacillus coli completely removed 
by the use of vaccines. In this case, however, the last three cul- 
tures, taken over a period of three months, were invariably sterile. 
Now let us pass on to the experiments which were made. 
Experiments. The stomach content was withdrawn under the 
usual aseptic method which is followed in preparing a patient for 
biliary culture. The fiuid was placed in a sterile bottle and sent 
to the laboratory. A time interval of from one to three hours 
elapsed from the hour of extraction until the experiments were 
started. In all 26 stomach specimens, (fasting or digesting contents 
and wash waters) were examined, according to the technic which 
follows this paragraph. Inasmuch as we were anxious to know 
what element of the gastric juice is responsible for its bactericidal 
action, it was thought wise to check our experiments with an arti- 
ficial juice containing no pepsin, organic acids, acid phosphates, or 
combined hydrochloric acid. We would use a solution of hydro- 
chloric' acid in distilled water and see how closely it would parallel 
the results obtained with the natural gastric juice, at various degrees 
of free hydrochloric acidity. Our important question was— -what 
effect will gastric juice of various degrees of acidity have upon those 
organisms commonly found in bile cultures, such as staphylococcus, 
streptococcus and Bacillus coli; and at what interval of time exposure 
will the bactericidal action be manifested? There were two other 
questions that we desired to answer while our investigations were 
being carried on. The first was— what will the bacteriological 
examination of these stomach extractions reveal? And, last— what 
effect will these gastric juices of various degrees of acidity have on 
Bacillus acidophilus? The tables (II, III, IV) which we have pre- 
pared from the information obtained by these experiments, give 
in detail the results of our efforts to answer these questions. 

Technic used in Determining the Sterility and Germicidal Activity 
of Gastric Juice. Bacteriological Examination. Immediately upon 
receipt at the Institute, 1 cc of the gastric juice was cultured in 
0,2 per cent glucose hormone broth; 2 or 3 drops were spread over 
a human blood hormone agar plate, and incubated for forty- 
eight hours at 38 C. Smears were made of the bouillon cultures 
and the colonies fished from the blood plates. Each microorganism 
isolated ivas subjected to the various identifying tests. 
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Bactericidal Tests. Each gastric juice was centrifugalized at high 
speed immediately after culturing, and the clear supernatant fluid 
removed and placed in a sterile bottle. It was then placed in the 
refrigerator at 6° C. and held until the next morning, when the 
bactericidal tests were made. Subcultures of the bacteria used in 
the bactericidal tests were made in 0.2 per cent glucose hormone 
broth on the day the gastric juices were received and used the 
next morning in the tests. This made available for use cultures of 
approximately twenty hours’ growth. A series of six sterile test- 
tubes was used for each gastric juice. In each of three tubes was 
placed 2 cc of gastric juice, in the remaining three tubes 2 cc of 
sterile physiological salt solution. To one of the three tubes contain- 
ing the gastric juice was added 0.2 cc of the twenty-hour broth cul- 
ture of Streptococcus viridans; to the second tube a like amount of 
Staphylococcus aureus; to the third tube the same amount of 
Bacillus coli communis culture. The three tubes each containing 
2 cc of physiological salt solution were treated in a similar manner. 
This gave one tube containing gastric juice with one of the three 
microorganisms used in the tests in suspension, and one physio- 
logical salt solution suspension control of the same microorganisms. 
These tubes were held in a water bath at 38° C. and cultured as 
follows: Immediately upon addition of the bacteria to the gastric 
juice, one-quarter, one-half, three-quarters, one and two hours later. 
The physiological salt solution control was also cultured at the 
same time. 

Method of Subculture. All subcultures of the gastric juice sus- 
pension and control were made in 0.2 per cent glucose hormone 
broth, with pH 7.2 which was previously tested for its cultural 
properties for these bacteria. Two loopfuls of a 4 mm. loop were 
transferred to a tube of the above medium at the stated intervals. 

These subcultures were incubated at 38° C. in an incubator for 
forty-eight hours, when the results were read and interpreted by 
plus or zero signs. The plus (-1-) sign indicating growth. The 
zero (0) sign indicating no growth. The same tedinic and inter- 
pretations of tests were carried out in determining the germicidal 
properties of the gastric juice for Bacillus acidophilus, except that 
the culture medium used was Cohendy Whey with pn 7.6. This 
medium gave a most luxuriant growth of this microorganism. 

The solution of hydrochloric acid equivalent to the degrees of HCl 
in the gastric juices tested, was prepared by adding sufficient con- 
centrated hydrochloric acid to sterile distilled water to prepare a 
normal solution. Further dilutions with distilled water were made 
from this normal solution, and the degree determined by titration 
whh ^ sodium hydroxid solution. In other words a hydrochloric 
acid solution of 10 should be neutralized by 10 cc of sodium 
hydroxid solution. ^ 
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The germicidal tests of these solutions for the three microorgan- 
isms used were almost identical with those used in the tests with 
the gastric juice. 

What, then, should we expect of the gastric secretion m the way 
of killing swallowed bacteria? What is the protection it offers to 
the gut tract beyond? To what extent is it bactericidal? The 
tables we have presented give the result of many hours of patient 
work by Dr. Harkins in an endeavor to answer this question to our 
own satisfaction. In viewing these tables you should keep in mind 
the fact that all the organisms were naked (using an expression of 
Dr. Kolmer) that is— they are floating freely in a medium and are 
being added to gastric juice free of mucus; and are not invested by 
food particles or even a phagocytic cell wall. You will see that 
even under these ideal conditions there is a limited bactericidal value 
in the hydrochloric acid of the gastric juice at the normal levels of 
acidity. The higher the degree of acidity, the greater its bacteri- 
cidal power — seems to be the rule. You will see, too, that the 
morphological element plays a large part in making the various 
organisms suceptible to the action of tlie acid. Again it is accepted 
that certain strains of the various tjqies are more resistant than 
others, and many of the bacteria that are swallowed may be much 
more difficult to kill than those with which our experiments were 
conducted. 

We wish here to refer to Table V. It represents the tabulated 
results of experiments conducted on animals to ascertain the relative 
resistances to a measured amount of infecting organisms, offered by 
the gastro-intestinal mode of administration as compared to the 
intravenous ox intraperitoneal administration. Space does not 
permit of a lengthy discussion of these results, which are offered 
here only as a preliminary report; but a careful study of the table, 
using the key found below it, will show to what extent the bacteri- 
cidal activity of the gastric juice was manifested. 

Summary. 1. The study of the bacteriological and germicidal 
values was made on 26 gastric juices and wash waters of various 
degrees of acidity, from no free hydrochloric acid to a hydrochloric 
acid value of 100°. 

2. Five gastric juices showed no growth, on original culture while 
the balance proved to contain a variety of bacteria, many of which 
are common to the oral cavity. 

3. Practically no germicidal activity was demonstrated below a- 
free HCl value of 10°. 

4. Gastric juices containing free HCl of 10° to 20° were more 
germicidal for the Streptococcus viridans and Bacillus coli communis 
than for the Staphylococcus aureus, which organism, even in the 
higher degrees of acidity, has considerable resistance. 

5. Gastric juice containing free HCl from 20° to 100° had a well 
marked bactericidal value. 
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G. With solutions of Jiydrochloric acid in distilled water the results 
correllated well Avith those obtained with the gastric juice of the 
same degrees of aciditJ^ 

7. Gastric juice with free hydrochloric acid between 0° and 90° 
had no effect on Bacillus acidophilus except in two instances; one 
of 55° and another of 90°. This action Avas only apparent after 
exposure for forty-liA'e minutes or longer. 

8. It is desired to impress the fact that in these exposures the 
organisms AA'ere naked, and not protected by food material and 
mueus, as they might liaA'c been under natural conditions in the 
stomach. 

9. These results confirm, in general, those of other inA’'estigations 
considering the knoAAm fact that difl’erent strains of the same 
organism possess marked differences of resistance. 

Conclusions. Thus, it can be reasonably inferred, that there is 
an aetual bactericidal action constantly being exerted by the 
gastric juice because of its hydrochloric acid content (and perhaps 
because of some other element, chemical constituent or enzyme). 
Certainly a solution of inorganic hydrochloric acid is just as potent 
a germicide as the secreted gastric juice haAung the same degree of 
acidity. It can be inferred, also, from this study that while many 
bacteria arc killed in transit through the stomach of a man haAung 
a normal amount of hydrochloric acid in the gastric juice, many, 
perhaps A’ery many of the more resistant types, AA'hen clothed about 
Avith food particles and mucus, pass through unafi’ected by Nature's 
barrier. 
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ON PANCREATIC CYSTS. 

By Max Einhorn, M.D., 

NEW YORK. 

(From the Lenox Hill Hospital.) 

Among the diseases of the pancreas the cysts play an important 
role. They are frequently recognized, either before or at operations, 
and by the help of surgery can usually be successfully treated. 
Inasmuch as cysts of the pancreas are quite rare, a report of two 
cases observed by me, preceded by a few data from the old and 
recent literature, may not be superfluous. 

N. Bozeman,! in 1881, was the first to operate successfully upon a 
patient with a pancreatic cyst. The patient, a woman, aged forty- 
one years, had had an attack of pains seven years before in the 
right iliac region. Five years before the abdomen began to enlarge, 
slowly at first, but gradually increasing in size upon the left side. 
Seven months before the tumor began to grow rapidly and filled 
out the entire abdomen. At the same time there was considerable 
loss in flesh. Bozeman, Thomas and Emmet diagnosed ovarian 
cyst. During the operation Bozeman made the correct diagnosis. 
He found the uterus and ovaries normal and traced the pedicle of 
the cyst to the' tail of the pancreas. Ten quarts of fluid were drained 
off by tapping, and the whole cyst removed by excision. The his- 
tology of this cyst was described by H. J. Garrigues.^ In the dis- 
cussion of Bozeman’s case before the New York Pathological Society 
on December 14, 1881, Dr. Peabody® mentioned that he and 
Dr. Janeway had presented to the Society in January, 1879, a large 
cyst of the pancreas discovered at an autopsy. There was half a 
pailful of fluid in the peritoneal cavity containing brownish flakes. 
A number of calculi were found, and the walls of the cyst were made 
up of connective tissue lined with cylindrical epithelium, just as 
described by Dr. Garrigues. 

Gussenbauer^ operated upon a pancreatic cyst by attaching same 
to the abdominal wall and draining it. In his case the ailment was 
thought to have developed after overloading the stomach. The 
patient, aged forty years, had partaken, at a banquet, of 7 liters 
of stale beer and eaten 2 sausages. He was seized with abdominal 
pains and vomiting. The day following the patient did not feel 
exactly right, but could resume his usual occupation. Two weeks 
later, however, the patient noticed a swelling in his gastric region, 
which began to increase in size during the next fortnight. He lost 
his appetite and felt full after meals. A month later he began to 
vomit; lost in weight and suffered greatly from abdominal pains. 
Two months after the onset of the disease Gussenbauer excised and 
emptied the cyst; 1900 cc of a bloody fluid were emptied. The fluid 
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was alkaline and contained the pancreatic ferments. The patient 
recovered. 

Wolff® reports 3 cases of pancreatic cysts. The diagnosis is always 
difficult. The examination of the stool and urine is usually negative, 
because in these cases there is enough healthj' tissue of the pancreas 
left to perform all the necessary functions. In 1 case of multiple 
cysts of the pancreas, the cysts and two-thirds of the pancreas were 
excised. The patient recovered and regained normal pancreatic 
functions. In the second case the pancreatic cyst had assumed the 
size of a child’s head and the walls were calcareous. Excision 
proved to be impossible; suture and drainage was applied.- The 
third case was a pseudocyst, formed after a long standing necrosis 
of the pancreas, filling out the bursa omentalis and containing 2 
liters of exmdation. The bursa was opened by severing the liga- 
menUnn (jasirocoHcnm and the cyst drained. All 3 patients recovered. 

According to Heiberg® in one-third of all cases of pancreatic cyst 
(or pseudocysts) a trauma was the cause of the trouble. Pancreo- 
lithiasis also can lead to the formation of a cyst. 

Chronic pancreatitis can likewise lead to the formation of pan- 
creatic cysts. As an instance of this t.>Tie Heiberg cites ICdrtc’s 
case: “A patient, aged forty-seven years, had always been well 
and had never sufl’ered from any affection of the gall-bladder. On 
March 26 he became suddenly sick with vomiting and pains in his 
epigastrium. On April 10 jaundice developed, the feces being clay- 
colored. The extensive enlargement of the gall-bladder and the 
history spoke against a biliary calculus. No cachexia; no tumor 
palpable. On account of the severe symptoms the patient was 
operated upon July 2. No concrement was discovered, but the head 
of the pancreas was enlarged, nodulated and hard. A cholecyst- 
enterostomy was performed. The patient died on July 7. The 
autopsy shoAved hemorrhage from the sutured Avound toAAxard the 
inside. Pancreas enlarged, hard. The cross-section showed 
dilatation of the pancreatic duct. Small cyst degeneration of the 
head. Compression of the common duct near Vater’s papilla.” 

A good instance of pancreatic cyst after trauma is reported by 
Hall.'^ Patient, aged tAventy-one years, felt something tear in his 
abdomen when lifting a heavy load. He Avas sick and felt faint for' 
a fcAV minutes, but soon recovered and Avas able to AAmrk. A feAV 
days later he was seized Avith severe abdominal colic, requiring 
large doses of morphin; these attacks recurred at intervals. Five 
Aveeks after the onset of the disease the patient noticed a tumor a 
little to the left of the midline under the border of the ribs. The 
tumor gradually increased in size AAdiile the appetite failed. Patient 
lost in strength and AA’^eight. Shortly before the operation patient 
had lost 99 pounds and the tumor occupied almost the entire abdom- 
inal caAuty. “ With the great loss of flesh and the enormous tumor 
in his abdomen, the complaints of the patient of the great suffering 
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made a pitiable picture long to be remembered. He said that the 
sensation to him was that the tumor was likely to burst.” The 
patient was operated upon by Dr. Hall and an immense pancreatic 
cyst was found, containing 23 pints of dark, almost chocolate- 
colored, thick heavj^ fluid, which upon analysis proved to be pan- 
creatic fluid. Seventeen and a half days after the operation the 
patient died from exliaustion. 

• ‘'The fact that bile regurgitated through the pancreatic duct 
six days after the operation demonstrated that the duct was not 
obstructed by a calculus; therefore we reason that if he could have 
been operated upon early and recovered from the operation, he 
might have had enough of the gland remaining to sustain life.” 

H. A. H. Bouman* reports a case of pancreatic cyst which had 
developed after a trauma — fall from a bicycle. The cyst was of 
grapefruit size and contained a bloody fluid with all the pancreatic 
ferments. Bouman succeeded in extirpating the cyst, and the 
patient made an uneventful recovery. An extensive review of the 
literature on pancreatic cysts can be found in Bouman’s excellent 
article. 

Regarding the non-importance of the pancreatic ferments for 
the diagnosis of pancreatic cyst, Opie® agrees with Heiberg and 
Lazarus.^® Opie says: “The presence in cystic contents of one or 
more enzymes resembling those of the pancreas was formerly believed 
to give proof that a cyst had its origin in. the pancreas. Not infre- 
quently one OP perhaps all of these enzymes are absent in the con- 
tents of a pancreatic cyst, whereas fat-splitting, diastatic or pro- 
teolytic, enzymes are found in fluids not derived from the pancreas.” 

In a number of cases of pancreatic cysts, the ferments (amylopsin, 
steapsin, trypsin) were found absent. 

Thus Primrose” reports a case of pancreatic cyst which he removed 
six weeks after a confinement. The patient had no symptoms except- 
ing that a large tumor filled her abdomen. This was believed to be 
an ovarian tumor. The operation, however, showed that there was . 
a pancreatic cyst. Primrose succeeded in extirpating this large 
cyst, which he found had no connection with the ovaries but with 
the tail of the pancreas. In the cyst fluid all the ferments were 
absent. As to the relations established when the cyst enlarges. 
Primrose states that occasionally it comes forward between the 
liver and stomach; it may push the stomach immediately in front 
of it; it may come between the stomach and the transverse colon; 
it has been found between the two leaves of the transverse meso- 
colon; or again it may pass out below the transverse colon. 

Of the newer literatme we mention but a few articles. Eha^® 
described a congenital pancreatic cyst in a child, aged five months. 
A tumor of orange size was discovered in the left hypochondrium. 
At operation the mass was found to be a cyst attached to the tail 
of the pancreas by a broad base. The cyst was dissected, the pan- 
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creatic portion transfixed, and the abdomen closed. The child 
made a rapid recovery and remained well. 

The case of Bellini and Salzstein’® — a pancreatic cyst developing 
after a cholecystectomy— resembles one of my ovm cases (A. H.). 
Bellini and Salzstein’s case is as follows: A man, aged forty-six 
years, had several attacks of biliary colic. A gangrenous gall- 
bladder with stones were removed by operation. Two and a half, 
and four weeks after operation there were two attacks of colic 
radiating dovm the left anterior abdomen to the iliac region. 
Shortly afterward development of epigastric tumor, increasing in 
size and requiring operation two and a half months later. A 
pancreatic cyst was found containing 4 quarts of brovmish fluid, 
with pancreatic ferments and bile. They say: “Perhaps the con- 
clusion is justified that in cases of pancreatitis complicating gall- 
bladder disease, especiallj’’ if there is pronounced infection, one of 
two methods should be followed: (a) cholecystostomy with drain- 
age for several weeks; or (b) cholecystectomy with additional drain- 
age of the common duct.” 

In some instances of pancreatic cysts the symptoms are very 
mild. Thus Marogna'^ reports a case of pancreatic cyst in a man, 
aged twenty-three years. The symptoms were a feeling of fulness in 
the upper abdomen, without any disturbance of digestion. The 
examination revealed a somewhat fluctuating tumor above the 
navel, extending to the left costal margin. In the urine and feces 
nothing abnormal was found. The operation reyealed a cyst con- 
nected with the tail of the pancreas, containing 2 quarts of a 
brownish fluid. Drainage cured the patient in two months. Drain- 
age seems to be the operation usually performed on account of the 
smaller percentage of mortality. 

In some instances the course of the disease is a very protracted 
one and the loss of weight considerable. Bevan’s'® case is as follows: 
The patient, aged fifty-five years, was troubled for several years 
with a gradual loss of weight and a steadily increasing tumor of the 
abdomen. At the time of operation, the patient had lost 50 pounds 
in weight, while the tumor had filled almost the entire abdomen. 
At the operation the tumor was found to 'be a cyst of the pancreas 
containing over 2 gallons of a dark fluid with some grayish debris. 
Resection was impossible, so the cyst was attached to the abdominal 
wall and drained. Patient made a good recovery. 

An excellent example of Nature’s power to heal very severe, 
almost fatal, complications in pancreatic cysts is given by 
McWilliams:^® The patient, a female, about sixty-two years of age, 
had been operated upon by this eminent surgeon in 1910 for. a pan- 
creatic cyst. Previous to operation the patient had been suffering 
from periodic attacks of pain in the left upper quadrant requiring 
morphin. At the time of operation there was a large transverse 
indistinct soft mass, not nodular, smooth, lying 4 inches below the 
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ensiform process. The feces contained occult blood, but no pus or 
red cells, or any excess of fat. A cyst, the size of a large grapefruit, 
was discovered at laparotomy. The needle had been inserted 
through the gastrohepatic omentum. After withdrawal of the 
needle the wall of the cyst was drawn up to the abdominal opening 
and a trocar and cannula were inserted, evacuating over a quart of 
fluid. Steapsin and trypsin ferments were found present in the 
fluid. A year later the patient returned with a tumor on the left 
side of the abdomen. An operation revealed that the cyst had 
filled up again. A large amount of chocolate-colored fluid was 
evacuated. Excision was impossible. The cavity was swabbed 
out with iodin solution and a drainage tube inserted. The edges 
of the cyst were sutured to the abdominal wound edges. For one 
year the patient wore the drainage tube and felt well. Then she 
began to complain of colicky pains. The discharge from the drain- 
age tube increased in amount and became greenish-yellow and macer- 
ated the skin. At the same time it was noticed that food passed 
out from the sinus . It was assumed that the cyst wall had perforated 
into the duodenum. An operation was considered inadvisable. 
Patient got along fairly well for nine months when epigastric pains 
reappeared. A diagnosis of cholecystitis was made, but patient 
refused an operation at that time. Three months later the sinus 
healed completely and did not reopen afterward. About nine 
months later the patient was seized with agonizing colicky epigas- 
tric pain with fever, and was operated upon at the Paterson Hos- 
pital by Dr. Maclay, who removed the gall-bladder containing 54 
stones. The patient has remained well ever since. 

As seen from the above literature, trauma and pancreatitis form 
the main causes for the development of pancreatic cysts. In my 
own two cases which came to operation, pancreatitis was the 
etiological factor for the origin of the cysts. 

Case Reports. Case I. — A. H., aged forty-seven years, con- 
, suited me on August 31, 1918. He gave a history of several 
severe attacks of biliary colic requiring hypodermics of morphin. 
A few days ago, after a violent attack of upper abdominal pain, 
principally on the right side, the patient developed jaundice. On 
September 4, 1918, the patient entered the Lenox Hill Hospital. 
He was deeply jaundiced. On palpation a resistance could be made 
out distinctly under the liver, which was ascribed to a filled gall- 
bladder. The gastric contents showed a total acidity of 70. The 
duodenal contents bloody; no bile; amylopsin, 1; steapsin, 0; 
trypsin, 0. The diagnosis was cholelithiasis with obstruction of the 
common duct. 

September 10 the patient was operated upon by. Dr, F. Torek. 
Several gall stones were found in the common duct and one big 
one was lying within and occluding the cysticus. The gall-bladder 
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of large size (10 cm. long), thickened and reddened, contained a 
watery mucous fluid without bile. A cholecystectomy was done and 
the patient progressed fairly well for twelve days. On September 
23, however, patient was seized with violent persi.stent vomiting 
and fell into a profound collapse. Atropin was given in large doses 
and on September 25 the duodenal tube was introduced. The next 
day (September 2G) the tube had reached the duodenum and ali- 



mentation by this route was established. Patient ])icked up and 
stood the nourishment well. On October 4 the tube was withdrawn 
and nourishment by mouth resumed. On October 14 the patient 
left the hospital feeling quite well. On October 30 a mass was dis- 
covered in the left lumbar region (Fig. 1). The tumor did not 
appear to have any connection with the spleen, and it was question- 
able whether it belonged to the pancreas or left kidney. The urine 
was free from albumin or sugar and in this way showed that the 



Fig. 2. — A. H., November 11, 1918. 

kidneys were not markedly diseased. The patient had been treated 
meanwhile by another physician for a splenic tumor' by application 
of roentgen-rays without any improvement, the tumor growing 
bigger all the time. On November 10, when the patient returned 
to the hospital, I found an extensive tumor occupying two-thirds 
of the abdominal cavity, starting from the left side and spreading 
over to the right mamillary line. (Fig. 2.) There was fluctuation 
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present, and a diagnosis of a probable pancreatic cyst Avas made. 
An operation was recommended. November 12 patient was oper- 
ated upon by Dr. F. Torek. A big cyst connected with the pancreas 
Avas found. About 3 quarts of a dirty looking bloody fluid Avas 
aspirated out of the cyst and then drained. The fluid contained 
no pancreatic ferments, but there were found pus corpuscles, hematin 
and fatty acid crystals. The patient recovered without fever 
(highest temperature 100° F.) and Avas discharged from the hospital 
on December 8, 1918. 

The patient presented himself on March 2, 1924, and reported 
that he had had no trouble after the operation, having gained about 
40 to 50 pounds, and having since enjoyed perfect health. 

Case II.— B. D., married, aged forty-six years, stated that in 
July, 1923, he was seized with burning pains in the epigastrium. 
His father had died of carcinoma; his family history was otherwise 
negative. He consulted his family physician, who gave him tem- 



porary relief for a while. But the patient drank heavily for about 
four weeks and the pains returned; but they AA^ere now located in the 
back of both shoulders, moving from right to left. The pains 
continued until August 24, Avhen he was seized Avith an attack of 
vomiting that continued off and on for thirty hours. He had lost 
almost 30 pounds in weight in the last three months. 

The patient eame under my care on August 30, 1923. The 
physical findings at that time were as follows: A resistance could 
be felt beneath the left margin of the ribs, corresponding to the 
size of a fist. No nodules could be palpated, but at times fluctuation 
could be elicited in this area. (Fig. 3.) The tumor was situated 
beneath the left costal margin and was frequently visible to the eye 
as a bulging out body Ijnng apparently over the stomach. At times 
howeA^er, the mass was not visible but could be detected >y palpa- 
tion. The liA'^er AA’-as enlarged. ' - 

The roentgen-ray report (September 1, 1923), was" as' follows: 
“There is a marked defect inAmlving the major part oi;the greater 
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curvature. (Fig. 4.) Tlie duodenal cap is dilated and held firmly 
toward the liver. The ceeum is filled with some irregularities at the 
lower pole. Stereoroentgenograms reveal a distinet pressure defect 
involving the distal transverse and splenic flexure. 

“The above findings indicate a tumor mass causing a pressure 
defect on the greater curvature of the stomach. This I believe due 
to citlier a cyst of the pancreas or a tumor of the left kidney.” 
(Dr. Priest.) 

Urine: Specific gravity, 1024; albumin, 2+; leukocytes, epithelial 
cells, hyalin and granular casts. There was no fever on admission, 
and the temperature remained normal until operation. 



Fig. 4. — Roontgen-ray photograph of stomach of B. D. after barium. Defect 
seen on greater curvature, caused by pressure of the pancreatic cyst. 


Duodenal contents were light greenish-yellow, turbid, alkaline 
(20), and contained calcium, bilirubin and cholesterin crystals and 
mucus. (A, 6; S, 1; T, 1.) The digestive test capsule showed 
remaining after seventeen hours; potato, fat; thymus (no nuclei). 

Blood count: Hemoglobin, 70 per cent; erjdhrocytes, 5,640,000; 
leukocytes, 10,000, of which 5570 were polymorphonuclears and 
4570 lymphoc34;es. 

Gastric contents showed free hydrochloric acid, 46; total acidity, 
60. The test for blood was negative. 

A diagnosis of pancreatic tumor or cyst was made, and the patient 
was operated upon September 6, 1923, by Dr. H. Fischer. A pan- 
creatic cyst was found, extending from the tail of the pancreas. 
The cyst was emptied, sutured to the abdominal wall and drained. 

Exarnination of contents of cyst: Specific gravity, 1021, reaction, 
neutral; a trace of bile, blood test positive; urobilinogen, negative; 
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albumin, large ‘amount present; protein, 3.170; sugar, 0.75 per cent 
(fermentation method); (A, 3; S, 0; T, 0); (cholesterin crystals, 
leukocytes, erythrocytes and. mucus). 

The patient made an even recovery and left the hospital on 
October 1 with a eonsiderable gain in weight and enjoying good 

health. . _ 

Remarks. In the two cases just described, pancreatitis seems to 
have been the cause for the development of the cyst. In Case I, 
the patient (A. H.) had a collapse with persistent vomiting 
about twelve days after his operation for a calculus in the common 
duct, a condition favorable for pancreatic disease. 

In Case II, the patient (B. D.) had a somewhat enlarged liver 
and used alcoholic beverages at times excessively. An alcoholic 
gastritis most probably gave rise to a pancreatitis which laid the 
foundation for the cyst. 

Summary. 1. The most prominent symptoms in cases of pan- 
creatic cysts are fulness after meals, gastric distress and vomiting 
at times. The larger the cyst the more distress is present. 

2. The diagnosis of pancreatic cyst is not difficult, provided the 
cyst has assumed considerable proportions and the clinician is 
aware of such a possibility. The marked features which help to 
recognize this disease are the following: 

A. There is a tumor usually in the left hypochondrium with a 
. smooth even surface, frequently showing fluctuation. 

B. The principal protrusion appears to lie in the left nipple line 
beneath the costal margin. The dulness produced by the mass on 
percussion does not extend to the spleen on the left side, nor to the 
liver on the right. 

C. Changes in the configuration of the tumor are of frequent 
occurrence, dependent upon the state of the stomach (whether the 
latter be filled or empty). 

D. There is a filling defect in the stomach due to pressure from 
the outside (recognizable by roentgen-rays). 

E. Either a very rapid increase in the size of the tumor (within a 
month or two), or on the other hand a very slow protracted course 
(several years) is characteristic for a cyst. 

3. In regard to treatment, there is only one course to pursue, 
and that is to operate as soon as the diagnosis is reasonably made; 
for without operation the condition usually leads to protracted 
illness, great suffering, and death. An operation, however, either 
removal of the cyst or aspiration and drainage after suturing the 
opened cyst to the abdominal wall — is ordinarily followed by a 
permanent cure; this occurred in the two cases described. 
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THE STORY OF MAGNESIUM SULPHATE WITH SPECIAL REFER- 
ENCE TO ITS USE IN BILIARY DRAINAGE. 

By H. W. Soper, M.D., 

6T. LOUIS, MO. 

Historical Review. Tlic history of tliis salt presents many inter- 
esting angles. Used almost universally by physicians for many 
years as a purgative, it has recently had a remarkable develop- 
ment due largely to the brilliant work of Meltzer, who possessed 
the rare quality of mind that enabled him to become an eminent 
physiologist and a great clinician. All his contributions to phy- 
siology had a direct bearing on clinical medicine. 

The tovTi of Epsom, 15 miles from London m the county of Surrey, 
contained a spring which was unnoticed until about the year 1G18. 
It is related that a farmer, named Henry ^Vicks, attempted to water 
his thirsty oxen at the spring, but to his surprise the animals would 
not drink. He tasted the water and found it salty and bitter. The 
townspeople soon began to use it as a local application in sores and 
skin affections. Finally Lord Dudley North had the courage to 
take it internally and was so greatly benefited that the water soon 
attained considerable fame. He published a pamphlet in 1645 
entitled, “The Forest of Varieties,” in which he sets forth the virtues 
of the water. 

We are indebted to Prof. R. D. Rudolph^ in an article in the 
Canadian Medical Association Journal for the early history of 
Epsom Salt. He cites the book entitled: “The Bitter Cathartic 
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Salt in the Epsom Water,” published in the year 1695 by Dr. 
Nehemiah Crew, to which he had access in the library of the Royal 

Society of Medicine. ^ . 

Epsom was soon a fashionable resort and society flocked there for 
the “cure.” It was recommended for every known disease. Its 
popularity as a resort waned soon after the famous Dr. Richard 
Russell in the year 1753 introduced sea bathing as a remedy. The 
spring is still in existence but the waters are no longer used 
medicinally. 

The use of magnesium sulphate as a purgative was soon world 
wide. In 1834 James Henryk reviewed the literature and advised 
the addition of dilute sulphuric acid to improve the taste. At 
that time the famous “Black Draught,” consisting of an infusion 
of senna holding in suspension a mixture of magnesium and sodium 
sulphate was used in the hospitals and institutions. In 1866 H. R. 
DeRicci® reported the value of magnesium sulphate in the zymotic 
diseases, especially yellow fever. In 1900 Dr. N. F. Howard^ in 
his paper entitled: “Magnesium Sulphate as a Potent Remedy,” 
summarizes the indications for its local medicinal use as follows: 
(1) Scalds and burns, (2) the stings of insects, (3) bruises, contusions' 
and lacerations, (4) joint sprains, (5) erysipelas, (6) dry salt for 
scalp eruptions, 

Howard contrasts the opinion in regard to its use internally at 
that period and fifty years ago; he remarks that fifty years ago one 
would have been liable to suit for malpractice for using it in a case 
of puerperal septicemia, while in this era, failure to use it would 
meet with severe censure. 

In 1899 F. A. Rouget® extolled its use in the treatment of dysen- 
tery. The use of the salt about this period may be summarized 
by a quotation from Foster’s^ Thera'peutics: 

“Magnesium sulphate or Epsom salt is a cathartic which acts 
promptly without giving rise to nausea or griping, produces watery 
stools and is rarely rejected by a sensitive stomach. It is a most 
useful cathartic in febrile states, colic and other conditions when a 
full movement of the bowels vdthout any secondary depressing 
effects is desired. In the early stages of dysentery, before there are 
very marked changes in the intestinal mucous membrane, there is 
scarcely any remedy of equal value: Two-dram dose in a wine 
glass of water with a few drops of dilute sulphuric acid is given 
every hour imtil complete evacuation of fecal matter has taken 
place. The average cathartic dose is 1 ounce taken on fasting 
stomach.” 

It was largely used in acute abdominal “inflammations.” I 
recall the lectures of the famous surgeon. Dr. E. H. Gregory in the 
St. Louis Medical College in 1894, who admonished his students, 
“For Heaven’s sake do not cut a belly open without at first giving 
small doses of Epsom salts a trial.” 
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In 1894 Wade^ as well as Fincke® experimented in the use of the 
salt as a purgative by hjTDodermic administration. Both authors 
decided that it occasionallj’- produced catharsis but was unreliable. 
In 1895 James H. Wood® concluded that the salt hj^jodermicall}^ 
produced paralysis of the inhibitory action of the nerves of the 
superior mesenteric plexus and thus allows free flow of liquid from 
the intestinal glands. The same effects are produced by large 
doses gi^■en by mouth. 

That the drug is not without toxic effects is evidenced by the 
following reports in the literature: In 1891 Dr. Wm. Sang^® in the 
Lancet reported the death of a woman who had taken 4 ounces of 
magnesium sulphate. He pointed to other cases and said that 
Taylor’s work on poisons records the trial of two men in 1844 at 
Huntingdon who were found guilt.y of feloniously Idlling another 
man by administering large quantities of Epsom salts in his beer. 
Dr. J. Headley Nccle,“ in 1896, reported a case of poisoning in a 
fifteen year old boy, who had taken 2 ounces of the salt -without 
purgation. Charles Frazier, J® in 1909, reported in the Lancet 6 cases 
in which the administration of magnesium sulphate was followed by 
untoward symptoms, 5 of which terminated in death. James P. 
Prestley*® reported poisonous effects following 2 teaspoonfuls ot 
magnesium sulphate. Three w'eeks later the same dosage produced 
the same sjmiptoms. (This was evidently a case of sensitization.) 
Wm. F. Boos'^ reported 10 cases of magnesium sulphate poison- 
ing following administration of the drug by mouth. Dr. Wm. W. 
Anderson'® reported 2 cases of magnesium sulphate poisoning in 
children -with recovery. Investigation of these 2 cases sho-w-ed that 
the children received 2 ounces of the drug, -w'hich w'as given in the 
evening, follo-o^ed in the morning by a dose of th^unol. One and 
one-half ounces of magnesium sulphate w^ere again given at noon— 
an entirely unw''arranted dosage. 

The epoch-making ■^’’ork of Meltzer,'® which appeared in 1905, 
w-as entitled: "Inhibitory and Anesthetic Properties of Magne- 
sium Sulphate.” Experiments on animals proved that intravenous 
injections of small doses inhibit the respiration and finally cause 
paralysis of the entire body. Local applications to nerve trimks 
block conductivity and abolish excitability of the nerves. Sub- 
cutaneous injections produce deep narcosis -wfith complete muscular 
relaxation. Subarachnoidal injections produce immediate anesthe- 
sia and paralysis of the posterior extremities. All these inliibitory 
and anesthetic phenomena may completely disappear again. In 
1906 Meltzer and Haubold''’ repeated the animal experiments on 
human beings -nnth similar results. They advise the dosage of 1 cc 
of 25 per cent solution to 1 kilogram of body weight. The above 
work formed the basis for the use of magnesium sulphate in the 
treatment of tetamis forming one of the most interesting chapters 
in the history of medicine, Blake^ in the Roosevelt Hospital, 
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New York, appears to be the first one to use it in the treatment of 
tetanus. Favorable reports soon appeared in the world’s medical 
literature: In America by C. J. Holman, George Parker®® and 
others; in Germany, by ICocher,®i Stadler,®® Weinbrand and Unger®® 
and many others, in Great Britian, by N. Markwell,®^ O. Smithson®® 
and M. C. Gardner.®® In 1916, MeltzeP® summarized the treatment 
in a masterly article. The treatment of tetanus by means of 
magnesium sulphate is now firmly established. The subcutaneous 
method is growing in the favor as evidenced by recent reports of 
Parker (Zoc cit.) H. Stadler {he cit.) and Carroll Smith.®^ 

The use of the drug in surgical anesthesia was first advised by 
Meltzer and Auer.®® It was used in man as an anesthetic by Chas. 
H. Peck and Meltzer,®® who concluded that the employment of the 
salt may prove to be a practical and advantageous method, because 
it will produce simultaneously a moderate degree of relaxation of 
the muscular mechanism and because untoward effects can be 
rapidly reversed by the administration of a solution of calcium 
chloride. They believe however that it should not in the present 
state of our ^owledge be used generally. Arthur H. Curtis®® 
reports a fatal case in which magnesium sulphate was used as an 
aid in anesthesia and concluded that it is not safe for general use. 

The fundamental work of Meltzer and the brilliant success of 
the salt in tetanus caused the drug to be used in a large variety of 
cases. Schroeder®^ reports 9 cases of chorea minor in children and 
2 cases in adults rebellious to all other measures, but yielding to a 
20 per cent solution of magnesium sulphate in small slowly increased 
doses of from 0.2 gm. to 3 gm. a day. Natali ®® as well as Cavalieri®® 
reports good results in chorea. In spasmophilia good results are 
reported by N. Berend,®^ Genoese®® used it in whooping-cough with- 
out effect. Hansen®® endeavored to establish the positive action of 
magnesium sulphate against the toxicity of arsenic. It prolonged 
the average life of a series of 50 rabbits poisoned by arsenic, but 
cannot be said to have saved life in rabbits. It is well established 
as an antidote in carbolic acid poisonmg. Sajous®^ states that the 
sulphate of sodium or magnesium should be given freely as an anti- 
dote as they form insoluble sulphocarbolates. In the event the 
patient survives, the sulphates should be continued for several days 
in small doses, inasmuch as the soluble sulphates have the quality 
of penetrating the tissues. 

J. J. Hogan®® treated 200 cases of influenzal pneumonia with 
mtrayenous magnesium sulphate solutions and calcium chloride 
solutions with mortality of 16 per cent. He strongly recommends 
the treatment. Weston and Howard®® used 50 per cent solution 
of magnesium sulphate in 2 cc doses as a sedative, reporting very 
good success m 82. 7 per cent of the cases. HarraU® reports 9 cases 
of puerperal streptococcemia uuth intravenous injections of mag- 
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nesiiim sulphate witli reduction of the mortality from 93 per cent 
to 20 per cent. 

Infected wounds are reported to be favorably benefited by treat- 
ment of magnesium sulphate solutions by Frecsc^h Morrison and 
Tulloch‘’2 and others. Guggesberg'*'^ rejjorts 2 cases of eclampsia 
without benefit. Kirkjiatrick'’^ used saturated solution of magne- 
sium sulphate in corneal ulcers with satisfactory results. Meltzer^® 
reaffirms the good results secured in scalds and burns, thus in an 
interesting manner adding the highest scientific dictum to the find- 
ings of the tovnispeople of Epsom. 

Edward A. Leonard, Jr.,^® reports 12 cases of delirium tremens 
in which lumbar puncture was done and various quantities of cere- 
brospinal fluid were removed according to the amount of pressure 
found. The amount removed varied from 10 to 40 cc. After 
removal of the cerebrospinal fluid, 1 cc for every 25 pounds of body 
weight of a 25 per cent solution of magnesium sulphate, at a tempera- 
ture ranging between 95° and 100° F., was introduced by means of 
a syringe through the lumbar puncture needle into the canal. Ten 
recoveries and two deaths. 

Blackfan and Mills'’^ report the influence of magnesium sulphate 
on blood-pressure in acute nephritis. They observe that there is 
a lowering of blood-pressure following the administration of mag- 
nesium sulphate. When a 2 per cent solution of magnesium sulphate 
is given intravenously in selected cases, the blood-pressure promptly 
falls and remains at a low pressure for five hours. The injection is 
usually followed by diuresis or free catharsis. 

In 1915, appeared McltzerV® article on “The Relation of the 
Purgative Action of Magnesium Sulphate to Peristalsis and the 
General Law of Crossed Innervation.” The experimental work of 
Meltzer demonstrated that solutions of magnesium sulphate pro- 
duced an inhibitory influence upon the peristaltic mo^'^ements of 
the intestinal tract of animals whether the salt was given intraven- 
ously or applied directly to the mucosa. 

In 1918, Soper"*® published his article on the “Use of Magnesium 
Sulphate Solutions in the Treatment of Spastic Contractures of the 
Rectum and Sigmoid Colon.” He found it to be of great value in 
overcoming the spastic contractures of the rectum and lower colon. 

Magnesium Sulphate in Biliary Drainage. In 1917 a footnote in 
Meltzer’s®® article entitled: “The Disturbance of the Law of Con- 
trary Innervation as a Pathogenetic Factor in the Diseases of the 
Bile Ducts and Gall Bladder,” was the inspiration for Lyon s®* 
brilliant work in biliary drainage. This work has not only created 
a tremendous amount of discussion, but has stimulated much inves- 
tigation of the physiology and pathology of the gall-bladder. 
Lyon’s five reasons for accepting the method were as follows: 

1. The law of contrary innervation was correctly applicable to 
the biliary apparatus. 
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2 The color and. viscosity of the bile obtained in the second aspii a- 
tion (so-called “B” bile) strongly suggested that it came from its 
storage chamber within the gall-bladder. 

i The “B” bile from diseased gall-bladder is sometimes thick and 
tarry, containing mucopurulent flakes, pus cells and bacteria. 

4. In cholecystectomized animals, “B” bile is not obtained by 
any of the aspirations. 

5. In patients with gall-bladder disease treated by this method, 
a marked improvement has been noted. 

Einhorn®^ found that the same kind of bile could be secured from 
patients in whom the gall-bladder had been removed. Bassler, 
Bucket and Lutz,^^ Dunn and ConnelF^ and others also presented evi- 
dence against Lyon’s conclusions. Smithies, Karkshner and Oleson,®® 
on the other hand, have defended the Meltzer-Lyon method. 
Auster and Crohn®® in an elaborate work on the physiology of the 
gall-bladder concluded that the gall-bladder is not an actively 
functioning organ. It does not rhythmically fill and empty itself 
under the stimulus of digestion. They are inclined to the belief 
that the flow of bile originates in the liver and sweeps dovm the 
ducts into the duodenum disregarding in main part the gall-bladder. 
The outflow from the gall-bladder appears to be in the nature of an 
overflow incontinence. 

Fraser®'^ in an experimental study of the use of magnesium sulphate 
came to the following conclusions: “The results of our experiments 
were entirely negative. When magnesium sulphate solution was 
injected directly into the duodenum of dogs or injected into the 
circulation there was neither acceleration of the rate of flow of bile 
nor change in the color. In many instances the rate was even 
somewhat retarded. When bile was injected into the duodenum 
there was a definite prompt increase in the flow of bile.” 

B. L. Knight®® proposed the following theory as to the action of 
magnesium sulphate in non-surgical drainage of the gall-bladder. 
He ascribes its action to the hygroscopic quality of the drug and 
believes that when the congestion around the ampulla of Vater is 
reduced, the occluded duct opens. He gave 10 cc of saturated solu- 
tion of magnesium sulphate every hour until 5 doses were given. 
No water^ or food was given for five hours, after which a dry meal 
was permitted. He reports very good results therapeutically. 

In a recent work on the physiology of the gall-bladder. Diamond®® 
supported in the main Crohn’s opinion. 

Personal Work. In presenting this work on biliary drainage I wish 
it distinctly understood that my work applies to the therapeutic 
use of the salt and not to its diagnostic value. Bather than de- 
tracting from the method, I believe that it simplifies the technic and 
will stimulate a wider use of the drug in gall-bladder conditions. 

I was early favorably impressed with the therapeutic value of 
the method and secured many good results. Soon, however, I 
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noted that purgation followed the application of the salt to the 
duodenum and that it was impossible to withdraw more than a 
portion of the solution after allowing it to remain for three minutes 
in the gut. I observed that the feces of patients drained in this 
manner were colored by bile pigment. Therefore, but a portion 
of the bile that formed was being removed by the duodenal tube. 
Furthermore, I considered that inasmuch as the bile was a solution 
from which it was so very difficult to secure cultures, it would prob- 
ably not be injurious to the intestinal tract. Moreover, it was 
also an important adjunct to digestion, even if contaminated by 
infectious elements from a diseased gall-bladder. Therefore the 
gut was probably a better drainage tube than the duodenal tube. 

I modified the method by introducing the duodenal tube at night 
and giving the magnesium sulphate through it in the morning, at 
once removing the tube. Active purgation resulted. The stools 
being as a rule definitely bile colored. I continued to secure good 
results. One particularly severe case of Weil’s disease responded 
well to it. I was fortunate at this time in observing a series of 
12 cases of catarrhal jaundice. All the cases were fed on the same 
soft bland diet. The first 5 cases were treated as above outlined 
by means of the duodenal tube. Recovery occurred within the 
usual ten to twelve days’ time. The remaining 7 cases were given 
a saturated solution of magnesium sulphate by . mouth every morn- 
ing on fasting stomach. The results were identical with the 5 cases 
in which the duodenal tube was used. 

The good results secured in catarrhal jaundice emboldened me 
to continue its use by mouth in all sorts of gall-bladder and duct 
conditions. My results were as good, if not better, than they had 
been by the use of the duodenal tube. 

The method of administration of the drug varies according to 
the reaction ejq^erienced by the patient. As a rule we give it m 
daily doses on fasting stomach for a period of one week or rnore. 
The dosage varies from to 2 ounces of the saturated solution.* 
In some cases the continuance of small daily doses, not enough for 
purgative action, seems advisable. In this connection I was inter- 
ested in looking over a number of case records in which old ladies 
attribute their freedom from further gall-bladder attacks to the 
habit of takmg a small dose of Epsom salts every morning, a per- 
scription that was very much in vogue during the nineteenth 

century, . . . , 

Here I wish to emphasize that while we are enthusiastic in the 
treatment of gall-bladder conditions by means of magnesium 
sulphate solutions we do not regard it as curative. It may shorten 
the course of catarrhal jaundice and Weil’s disease and may be o 
great benefit in partial inflammatory obstructions of the common 

* To disguise the taste we are in the habit of adding 1 dram of 
of cardamom to 1 ounce of the saturated solution. A little cracked ice may be a 
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duct and in postoperative contractures of the common duct which 
frequently follow cholecystectomy, and in other conditions in which 
for one reason or other surgical operation is contraindicated or 
postponed. But we still entertain the conception that gall bladder 
disease requires surgical interference, and when such a diagnosis is 
established, it is the duty of the internist to advise surgery. It is a 
matter of common observance that gall bladder disease is subject 
to remissions and exacerbations, regardless of the form of treatment 
instituted. Therefore it is obvious that all medicinal therapy in 
gall-bladder disease must, in the last analysis, form clinical impres- 
sions rather than concrete opinions. We have used the method in 
over 300 cases and are very favorably impressed with the results. 

I attempted to ascertain whether any chemical change occurred 
in the solution if given by mouth or by duodenal tube. The 
problem was submitted to the chemieal department of Washington 
University. “The following communication by Dr. A. P. Briggs 
answers the question: “The more I think about this problem the 
more I feel that there is very little which can be shown by chemical 
analysis. Conditions as I see them are something like this— Mag- 
nesium sulphate is certainly unchanged in passing through the 
stomach, unless perhaps in concentration; it may be diluted, of 
course, depending on the amount of fluid in the stomach, but 
HCl has no action on magnesium sulphate. The presence of hydro- 
chloric acid from the stomach or of sodium bicarbonate from the 
pancreas may possibly have some influence on the action of mag- 
nesium sulphate in the duodenum but this cannot be determined by 
chemical analysis.” 

Magnesium sulphate given by mouth will produce the same flow 
of bile as when introduced directly through the duodenal tube, 
as may be ascertained by the following simple experiment: Pass a 
duodenal tube into the duodenum and give the magnesium sulphate 
through the tube according to Lyon's®“ technic. The following 
day use the same technic on. the same patient (with the tube in 
the duodenum), except that the magnesium sulphate solution is 
given by mouth. The specimens of bile secured will be practically 
identical in both instances. 

As to the action of magnesium sulphate in the intestinal tract, 
there has been considerable confusion and differences in opinion. 
Meltzer. has been frequently misquoted. It appears that Meltzer 
did no work whatsoever on the subject of biliary drainage, but 
merely suggested its use. He states explicitly that sodium sulphate 
and magnesium sulphate are absorbed from the intestines. He 
produced toxic effects by injecting it directly into the lumen of the 
gut. On the other hand Goldschmidt and Dayton®^ in a series of 
elaborate experiments on animals conclude that the colon behaves 
toward solutions of sodium sulphate and magnesium sulphate like a 
semi-permeable membrane. Water is absorbed from hypotonic 

VOL. 169, KO. 3.— MARCH, 1925 14 ^ 
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solutions until iso-osmotic with the blood. With h;\'pertonic solu- 
tions the volume increases and the concentration decreases until 
near the blood level. Hence there is free passage of water with 
no diffusion of sulphate. The failure of absorption of these salts 
from the^ colon emphasizes the specific importance of the large 
intestine in saline catharsis. 

Wallace and Cuslmy®’ found that solutions of sodium and mag- 
nesium sulphate in all concentrations tend to become isotonic 
with the blood. The sulphates in the small intestine behave in the 
same manner as described in Goldschmidt and Dayton’s work on 
the colon. 

Reach®^ conducted a series of experiments on animals and found 
that a 25 per cent solution of magnesium sulphate applied directly 
to the duodenal mucosa produced an irregularly intermittent relaxa- 
tion of the sphincter of the common duct, the bile being expelled 
in spurts. The solution applied subcutaneously and to different 
portions of the gut had no effect on the sphincter. 

Graham and Cole’s®'* recent work on roentgenological ^dsualization 
of the gall-bladder is destined to throw new light on its physiology 
and pathology. 

h'leltzer always emphasized the role that magnesium sulphate 
played in stimulating the inhibitory phase of peristalsis. Indeed 
one of his first ex-periments showed that peristalsis stopped immed- 
iately upon direct application of the drug. He attempted to explain 
its action as a purgative on the theorj’’ that the salt was broken up 
in its passage through the stomach into sodium sulphate and magnes- 
ium carbonate, substances •which he found stimulated the contractile 
phase of peristalsis, while the remaining uncon^^erted magnesium 
sulphate stimulated the inhibitory phase. No experimental work 
has as yet substantiated Meltzer’s theory. 

I would suggest that its action might be explained on the theory 
of osmosis and hydrostatics, as well as the fact that magnesium 
sulphate produces an inhibitory effect on the ioivus of the gut. 
jMeltzer defines tonus as follows : “ The resultant effect of the antag- 
onistic actions may be manifest at the same place and at the same 
time. This is tomis. The degree and the character of the tonus 
depend upon the preponderance of one or the other factor.” Accord- 
ing to Meltzer’s 'theory magnesium sulphate would lower the tonus, 
thus producing a dilatation in a given segment of the bowel, that is 
fugacious in character and is rapidly followed by a contraction of this 
dilated segment. If we can imagine that each successive segment 
of the bowel dilates and contracts in this manner it would explain 
the rush action of a dose of Epsom salts. 

Summary. Magnesium sulphate is a most potent and reliable 
remedy and is used in a long list of diseases. Since its physiological 
action has been established, it is destined to have a much wider 
employment in medicine and surgery. 
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There is no essential difference in the therapeutic effect of mag- 
nesium sulphate in biliary drainage, whether it is given by mouth 
or applied by means of the duodenal tube. ^ ISo chemical evidence 
exists to show that there is any difference in the solution when it 
reaches the duodenum, whether administered by mouth or duodenal 
tube. Indeed chemical opinion is to the effect that no change occurs 
in the solution in its passage through the stomach except possibly 
in concentration.* 

* My thanks are due to Drs. L. E. Printy. F. R. Finnigan and L. D. Cassidy for 
aid in the treatment of cases. I am indebted to Dr. Finnigan and Miss Elsie Olson 
for help in collecting the literature. ^ ^ _ 

A complete bibliography will be furmshed in the author s reprints. 


THE RELATION OP CHRONIC FOCI OF INFECTION TO KIDNEY 

INFECTION. 

By Russell L. Haden, M.D., 

KANSAS CITT, MO. 

(From the Department of Medical Research, Deaner Institute, Kansas City, Mo.) 


The subject of pyogenic kidney infection is divided rather logic- 
ally into the following parts: (1) The mode of infection; (2) the 
pathological anatomy of the diseased process; (3) the type of infect- 
ing organism; and (4) the source of the infection. It is the purpose 
of this paper to discuss primarily the source of the infecting bacteria, 
but such necessitates also some consideration of other parts of the 
subject which bear directly on this question. 

There seems to be no need for a discussion of the mode of infection 
in acute kidney disease. The proof seems absolute that the infec- 
tion is practically always of hematogenous origin. This conclusion 
has a most important bearing on the question of the source of the 
infecting organism. 

The pathologic anatomy of the different types of kidney infection 
which we are accustomed to separate off as clinical entities is not 
so clearly defined. Certain types of infection have been thought 
by some workers to be caused characteristically by certain kinds of 
bacteria. Thus Cabot and Crabtree’^ associate infection by the 
colon bacillus with localization in the pelvic portion of the kidney, 
and infection by the staphylococcus and streptococcus with abscesses 
of the Iddney cortex. This conclusion I believe to be wrong. It 
certainly does not agree with the results obtained by animal experi- 
mentation. In the great majority of cases it is impossible to inter- 
pret clinical pictures and laboratory findings in terms of pathological 
anatomy. A statement of Helmholtz is of interest in this con- 
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nection. He says^ “It is clinically impossible to differentiate tbe 
different forms of kidney infection involving kidney cortex, pelvis, 
ureter and bladder.” 

Perhaps the type of infection concerning which there has been 
the most serious misconception is so-called “pyelitis.” The symp- 
tom-complex which this term designates is very commonly met with 
in medical practice. A proper conception of its natine is very 
important from the standpoint of the origin of the infecting organ- 
ism. It is probable that a true pyelitis in the sense of a simple 
inflammation of the lining of the kidney pelvis, rarely occurs. Tlie 
clinical picture of chills, fever, pain in the kidnej’’ region and pyuria, 
in the absence of obstruction, is in reality usually a pyelonephritis 
in which the principal lesion is in the medullary portion of the 
kidney. 

Tlie question as to what organism is the primary invader is as 
yet unsettled. Cultures of -the urine from cases of pyuria shows 
quite uniformly only the colon bacillus. This almost constant 
finding has confused the whole subject of acute Iddney infection 
very materially. Tlie presence of the colon bacillus has made it 
difficult for many to believe that the infection could be blood-borne. 
Cabot and Crabtree’ recovered the colon bacillus from the blood 
in a number of case.s during the chill incident to the onset of an 
acute kidney infection. In most of the cases studied, the infection 
seems to have occurred subsequent to an obstruction in the urinary 
tract. It is a question whether the findings were not due to direct 
invasion of the blood by colon bacilli already in the kidney pelvis, 
since hlagoun** has shown that bacteria are capable of being absorbed 
through the renal pelvis and recovered from the blood stream. The 
finding of the colon bacillus in the blood is thus no proof of the pri- 
mary casual relation of this organism to a kidney infection in which 
there is no obstruction. 

It is well loiown that the colon bacillus is a ready secondary 
invader in the urinary tract. Le Fur® attempted many years ago 
to produce cystitis in rabbits by the injection of various organisms. 
He found that when the colon bacillus was injected it could be recov- 
ered in pure culture. On injecting other organisms, however, the 
colon bacillus was frequently recovered with the organism injected 
and in some instances was the only organism recovered. 

Attempts to produce infection of the Iddney by the intravenous 
injection of colon bacilli recovered from the urine of patients suffer- 
ing from pyelonephritis have met with little success. Thus Helm- 
holtz® found Iddney lesions in only S of 66 rabbits so injected. 
The frequent recurrence of pyelitis after treatment by lavage of 
the kidney pelvis suggests strongly that the primary causative factor 
is not reached by this form of treatment. 

The point should be emphasized that urine cultures are commonly 
made only by orthodox methods. It is quite probable that the 
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absence of other organisms is often thus explained. The pyogenic 
organisms found in areas of chronic infection often cannot be 
recovered by the usual cultural methods. A case of pyelonephritis 
which I have studied recently, is of interest in this connection. 
The urine contained large amounts of pus and cultures on blood-agar 
plates showed only a pure culture of the colon bacillus. Careful study 
of the stained smears of the urinary sediment showed a very few Gram 
positive diplococci in addition to the many Gram negative bacilli. 
The urine was cultiued also in deep tubes of glucose brain broth. 
Smears from the bottom of the tube twenty-four hours later showed 
a few diplococci. The supernatant fluid was poured off and sterile 
broth added for two successive days. After the last incubation 
smears from the broth showed almost a pure culture of a strep- 
tococcus. 

One must conclude from the facts mentioned that there is much 
doubt as to the primary etiological relation of the colon bacillus 
to acute renal disease. There is much to suggest that the initial 
kidney damage is due to the streptococcus or staphylococcus. It 
may perhaps be continued by the colon bacillus. 

It is probable that with infection present anywhere in the body 
bacteria are continually entering the blood stream and being 
excreted by the kidneys. The common occurrence of typhoid 
bacilli in the urine of patients suffering from typhoid fever is a 
classic example. Usually, however, the bacteria are excreted with- 
out producing evidence of kidney injury. It is well known, how- 
ever, that acute renal disease may occur during the course of an 
acute infection located anywhere in the body. Thus multiple 
cortical abscesses of the kidney are not uncommon with acute 
osteomyelitis. 

The possible relation of chronic focal infection to kidney disease 
has been considered only recently. The kidney disease produced 
by bacteria concerned in acute osteomyelitis is due probably to the 
great virulence of the infecting organism. We know, however, that 
the organisms in chronic foci of infection are relatively avirulent. 
If the bacteria from such chronic foci do produce kidney disease as 
they pass through it must be due to some special affinity of the 
bacteria for kidney tissue or a selective localization in the sense of 
Rosenow. 

To test experimentally such an hj^Dothesis Rumpus and Meisser^ 
have recently studied a series of cases of pyelonephritis to decide 
whether the bacteria recovered from foci of infection tend to localize 
in the kidney of rabbits on intravenous injection. They found 
that a very large percentage of the rabbits injected with bacteria 
recovered from chronic foci in such patients had kidney lesions 
while only a small munber of the animals injected with bacteria 
from patients vffio were not so afflicted showed kidney localization. 
The organisms injected Avere streptococci, obtained in most instances 
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from dental infection. This idea that Iddney infection is frequently 
produced by the bacteria brought to the kidney from areas of 
chronic infection in whicli an especial affinity for kidney tissue has 
been attained has thrown much light on the source of acute kidney 
infection and is reflected in difl’crent and more thorough methods of 
treatment. Bumpus and Mcisser conclude that pyelonephritis is 



Fig. 1. — Culture of a streptococcus from infected root tip in glucosc-brain-broth 
agar. There are very few colonies at the bottom and at the top of the tube, the 
maximum growth being confined to the middle zone. 


usually due to the streptococcus or staphylococcus with the colon 
bacillus as only a secondary invader. They found quite often that 
during the acute exacerbation following the removal of the focus 
streptococci as well as colon bacilli were present in the urine. 

My contribution to the subject concerns primarily the study of 
kidney lesions developing in rabbits as a result of the intravenous 
injections of bacteria, usually streptococci, recovered from pen- 
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apical dental infection. I have also studied certain cases of pyelo- 
nephritis to determine whether the condition from which the patient 
suffered could be reproduced in animals with the bacteria isolated 
from foci of chronic infection. 

The material in every case has been cultured in deep tubes of 
glucose brain broth and glucose brain broth agar (Fig. 1) mediums 
in which the organisms found in chronic foci grow very luxuriantly 
and also retain their elective affinity. The details of the technic 
employed have been deseribed elsewhere.® The organisms reeov- 
ered have usually been non-hemolytie streptococei. Typieal organ- 
isms as seen in smears from kidney lesions are shown in Fig. 2. 



Fig. 2.— Smear from abscess of kidney medulla of rabbit produced by the injection 
of a streptococcus from an apical abscess. 


The animals have been injected intravenously with 5 cc of the 
twenty-four-hour brain broth culture and killed in three to six days. 
Four hundred and sixteen rabbits have been injected and autopsied. 
Of this number 166 or 40 per pent showed gross lesions of the 
kidney (Table I) . The pathological lesions encountered have been 
cortical abscesses, pyelonephritis, acute hemorrhagic nephritis, and 
subacute parenchjunatous nephritis (Fig. 3, A-F, Fig. 4), By far 
the most eommon t^^ie of lesion has been pj'^elonephritis manifested 
as edema, necrosis, and abscess formation in the medulla of the 
kidney and usually extending well down to the tip of the papilla. 
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TABLE I. — LOCALIZATION OF BACTERIA ISOLATED FROM INFECTED 

TEEITI. 


Number of animals 41G 

PercentaRo of animals showinR lesions in; 

-Toint 57.0 

Kidney 40.0 

Muscle 29.0 

Endocardium 17.0 

Myocardium .12.0 

Brain 9.0 

Eye 25.0 

Stomach and duodenum 10.0 

Gall-bladder 0.2 




Fig. 3. — Types of lesions in rabbit’s kidney produced by the intravenous injection 
of organisms from chronic dental foci. A, acute glomerular nephritis; B, acute 
glomerular nephritis and cortical abscesses; C, cortical abscesses; D, suba<5uto paren- 
chymatous nephritis; E, kidney of normal rabbit of same weight as D; F, typical 
lesions in kidney medulla. Note the areas of necrosis surrounded by hemorrhagic 
zone extending well into the tip of the papilla. 
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The frequency of kidney lesions occurring after intravenous 
injection, shows clearly the great pathogenicity for kidney tissue 
of the bacteria recovered from chronic foci. The type of lesion 
produced most commonly in animals is that corresponding to the 
lesion occurring most frequently in patients, namely, a pyeloT 
nephritis. 

Even with such evidence of the pathogenicity of the organisms 
from chronic foci the question remains as to what proof there is 
that the organism in question really causes in any particular patient 
the disease with which the patient presents himself. Certainly the 
most convincing proof we have of the relation of a focus to a disease 
is the reproduction in animals of the disease from which the patient 



Fig. 4. — Photomicrograph through typical lesion in medulla shown in Fig. 3, F. 

suffers with the organisms recovered from a chronic focus. Addi- 
tional^ proof is afforded by the effect of the removal of the focus on 
the clinical course of the disease. 

Six patients have been studied in this connection. The case 
histories and results of animal inoculation are given in detail below. 


Case Reports. Case I. hljs. J. A. P., housewife, aged forty-five 
years, Case No. 3702, had not felt well since a severe attack of 
influenza in 1918. At that time she had fever for twelve days with- 
out evident pulmonary complications. In May, 1922, she had an 
attack of pain in the left kidney region and a second attack in Sep- 
tember, 1922. men first seen in October, 1922; the urine was 
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about one-third pus. Tliere was a moderate amount of albumin 
but no casts. Stained smears of tlie urine sediment showed Gram 
negative bacilli. 

The dental radiographs revealed five pulpless teeth but none 
showed definite rarefaction around the apex. All the pulpless 
teeth were extracted. Following the extraction the patient had a 
chill and an acute exacerbation of her sjmiptoms. In January, 
192.3, lavage of the right kidney jielvis was done twice. Six rabbits 
were injected with the streptococci and staphylococci recovered by 
culture from the teeth; 2 rabbits showed no kidney lesions; 2 showed 
small hemorrhages in the cortex, and 2 developed multiple abscesses 
in the kidney medulla. 

The patient has had no further symptoms and eight months after 
the teeth were extracted, the urine showed no pus cells or albumin. 



Fio. 5.— Drawing of the kidney of rabbit injected with streptococci from apical 

abscesses in Case II, 

Case II.— M. I., housewife, aged forty-five years. Case No. 4524, 
had had frequent attacks of tonsillitis and quinsy before a tonsil- 
lectomy was done in May, 1922. She had had pjmria for twenty 
years and had been given pelvic lavage in 1915 without improve- 
ment. Wlien first seen in January, 1923, she had been confined to 
bed for several months vdth myocarditis. Recently she had had 
an attack of acute arthritis, involving several of the larger joints. 

The physical examination Avas negatiA^e except for an evident 
myocarditis. The blood count shoAA'ed 4,000,000 red cells, 10,500 
AA^hite cells, and the folloAving differentiah Pobmiorphonuclear 
neutrophiles, 59.6, eosinophiles, 3.2, basophiles, 0.6, lymphoc;^es, 
32.2, and large mononuclears, 4.4 per cent. The urine contained 
a very large amount of pus, a moderate amount of albumin, but 

no red cells or casts. . , 

The radiographs shoAved four pulpless teeth, only one ot whicn 
had an area of apical rarefaction. The pulpless teeth were extracted. 
Green producing streptococci were recovered from all of them. 
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Four rabbits were injected with the cultures. All showed at autopsy 
multiple abscesses (Figs. 5 and 6) in the kidney medulla. All had 
purulent fluid in the joints, and five showed muscle lesions. 

The patient was seen again nine months later. The heart and 
joint symptoms had disappeared. The urine contained only a small 
amount of pus. No local treatment had been given. 



Fig. 6. LoTS'-power photomicrograph of portion of medulla of kidney shown in 
hkg. 5.^ Note the numerous small abscesses. One large abscess is breaking through 
the epithelium and discharging into the pelvis. 



Fig. 7.— Roentgenograph of bicuspid tooth of Case ITT „ i 

well filled, and there is no roentgenographic evidence of infection A c^ture^of 
the root tips showed a profuse growth of a short chain streptococcus. 


Case IIL-C.B.P., dentist, aged thirty years. Case No 437 had 

had bilateral pyelitis in 1917 which was relieved by local treatmLt 
In January, 1922, the patient’s tonsils were removed and a rie“tTon 
of the septum was done. In May, 1922, he had an attack of chills 
fever and pyuria, followed by another in September, 1922. ’ 
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Tlie physical examination was negative except for undernutrition. 
The red cell count was 5,024,000 hemoglobin 100 per cent and 
white count 8200. The tonsils were cleanly removed. 

The patient had only one pulpless tooth (Fig. 7). The roots 
were well filled and there was no rarefaction of bone at the root 
tips. A culture from the extracted tooth tip showed a large number 
of colonies of a green producing streptococcus (S. salicarim). 
Two rabbits were injected with this culture. One died in two hours 
and showed no. lesions at autopsy. The other rabbit showed many 
small abscesses in the medulla extending down well into the papilla. 

Case IV.— W. W., a medical student, aged thirty-four years, 
Case No. 4274, stated that two weeks jireviously lie had suffered 
from frequent burning urination, hematuria, chills and fever as 
high as 102 ° F. The s 3 'mptoms improved at first under medication 
but the chills and fever recurred. He had had a similar attack 
nine j’^ears previousl 3 ^ There had been no other illness. The ton- 
sils were cleanlj^ removed. Phj^sical examination was negative. 
The urine showed gross blood, man.y pus cells and a short chain 
streptococcus which was recovered b,y culture. One bicuspid 
tooth held a large inlay under which the pulp had died. Tliere 
was no area of rarefaction at the tip. The tooth was extracted. 
From the tip a pure culture of a green producing streptococcus 
(S. fecalis) was obtained. Turn rabbits were injected with the 
culture of the streptococcus. One showed at autopsy multiple 
abscesses in the pyramids and a purulent arthritis. The other 
showed an acute hemorrhagic nepliritis and a few endocardial vege- 
tations. The patient’s urine returned to normal and there have 
been no further sjmiptoms. 

Case V.— M. K., housewife, aged fifty-one years. Case No. 571, 
had suffered from arthritis, multiple onj’^chia, attacks of palpitation 
and nycturia for many years. All these sjmiptoms were relieved 
by the extraction of four abscessed teeth. Four years later the 
patient again presented herself because the onychia and heart 
palpitation had returned. 

The physical examination showed marked swelling and redness 
around the nail root of one finger. The heart action was rapid. 
The sounds were distant with a tendency to gallop rhythm. 

The dental radiographs showed areas of rarefaction around the 
roots of the lower right molar. The urine showed many pus cells 
and a trace of albumin. The blood count was normal. The 
Wassermann test was negative. 

The infected tooth was extracted. The nail infection quickly 
subsided and the heart palpitation disappeared. A urine examina- 
tion six weeks later showed no albumen or pus cells. 

Cultures from the root tips showed a profuse growth of a non- 
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hemolytic streptococcus (S. non-hemolyticus 1). Eight rabbits 
were injected with this culture. All showed abscesses of the kidney 
cortex and in some there were abscesses in the medulla (Fig. 8). 



Fig. 8.— Streptococcus in medullary abscess of kidney of rabbit injected with the 
streptococcus from Case V (Gram stain). 

Case VI.— Mrs. L. P. E., a physician’s wife, aged twenty-eight 
years, Case No. 7034, began to have pain in the second left lower 
bicuspid tooth about November 1, 1923. An inlay was removed, 
the root canal was treated a number of times, and a temporary 
filling put in. The first part of January the tooth was again painful 
for a week. She then suddenly began to have pain in the right kidney 
region. The temperature at this time was normal. The following 
day she had a chill, the temperature rose to 102° F., and the pain 
in the kidney region continued. There was some frequency of 
urination. The urine contained much pus and some Gram positive 
cocci. The fever continued for one week, the pyuria for three 
weeks. 

Radiographs taken February 8, showed no destruction of bone or 
absorption from root tip of the lower second bicuspid. The peri- 
dental membrane at the tip was thickened. A root tip was present 
m the region of the left lower third molar. The bicuspid and the 
root tip were removed February 11. A profuse growth of a green 
producing streptococcus w^as obtained from both cultures 

Four rabbits were injected intravenously with 5 cc of the broth 
culture from the bicuspid and 2 with a like amount of the culture 
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from the third molar root tip. The 2 rabbits injected Avith tlie 
culture from the third molar showed no kidney lesions. 

One of the rabbits injected with the culture from the bicuspid 
died soon after injection. The other 3 were killed after an interval 
of forty-eight hours. One showed many small hemorrhages and 
a few abscesses in the cortex and numerous abscesses in the medulla. 
-The organisms were recovered by culture of the kidney. This ani- 
mal also shoAved a fcAA' hemorrhages around the joint, and man}’’ 
abscesses in the myocardium. The other 2 rabbits both shoAA’ed 
many abscesses in the medulla of the kidney AAuth no lesions else- 
AA’’here. 

Tavo rabbits Avere injected Avitli streptococcus recovered from the 
kidney of one animal injected A\dth the original culture. One shoAved 
at autopsy many abscesses in the kidney medulla with no lesions 
elscAA'liere. Tlie other shoAved similar dianges in the kidney and 
abscesses in the muscles, iritis and hemorrhages in the duodenum. 

Discussion. The high incidence of kidney lesions in rabbits 
folloAA’ing the intraA’^enous injection of bacteria recovered from 
clmonic foci of infection demonstrates clearly that such organisms 
are very pathogenic for the kidney. It is an accepted fact that 
bacteria are often being fed into the blood stream from such chronic 
foci as ah^eolar abscesses. These facts show the importance of 
clironic foci in relation to kidney disease of baeterial origin. 

The fact cannot be too strongly emphasized that in a patient AA'ith 
kidney disease of focal origin, the dental radiographs should not 
be relied upon to eliminate the possibility that the infection has 
arisen from infected teeth. This is Avell illustrated in Cases III, 
IV and VI in this series. Cultures from seA’^eral hundred pulpless 
teeth which shoAved no radiograpliic evidence of infection, demon- 
strate that approximately 40 per cent harbor bacteria in sufficient 
number to be a possible focus of systemic disease. 

Twenty-eight rabbits have been injeeted AAuth the cultures from 
the 6 cases here reported; 24, or 89 per cent, developed gross kidney 
lesions. Only 40 per cent of the animals injected AA’ith bacteria 
from the AAdiole group of patients (Table I) showed kidney lesions. 
This very much higher percentage of kidney lesions AAuth cultmes 
from patients who had kidney disease, shows clearly that the 
organisms in the infected foci here had acquired some special 
affinity for kidney tissue. This Avith the fact that tlie animals 
usually developed lesions similar to these from which the patients 
suffered, seems most suggestive of a causal relation of the dental 
infection to the kidney disease. The improvement in the patients’ 
condition following the removal of the chronic foci makes the con- 
nection most probable. 

Summary. In summary I should like to emphasize the folloAving 
points: 
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Pyogenic kidney infection is Elmost always of hematogenous 
origin. 

The pathological picture is variable and cannot be determined 
from the clinical symptoms. 

The so-ealled pyelitis in the absence of obstruction is almost 
always a pyelonephritis. 

The colon bacillus is probably seldom the primary invader except 
possibly in cases of lower urinary tract obstruction. 

The infecting agent is usually a streptococcus or staphylococcus 
which produces lesions by reason, either of great virulence or an 
especial affinity for kidney tissue acquired in a chronic focus. 

In a great majority of cases of chronic pyogenic kidney infection 
the organism is fed into the blood stream from chronic foci of 
infection. 

Six cases are reported in which kidney lesions similar to those 
from which the patient suffered were produced in animals by the 
intravenous injeetion of organisms recovered from infected teeth. 

The need for the proper consideration of chronic focal infection 
in treating such cases of kidney infection is apparent. 
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THE MOTHER’S MILK AS A SOURCE OF INFECTION IN 
EPIDEMIC PEMPHIGUS NEONATORUM (MPETIGO 
CONTAGIOSA BULLOSA). 

By Ralph R. Mellon, M.D., Dr. P.H., Dorothy Caldwell, M.Sc. 

AND 

W. W. WlNANS, M.D., 

ROCHESTER, N. T. 

(From the Department of Laboratories and the Department of Obstetrics, 

Highland Hospital.) ’ 

It is our intention in this paper to show that the breast milk of 
eertain mothers may contain large numbers of Staphylococcus 
aureus, thus constituting a possible, albeit unrecognized source of 
infection for the newborn. Of the six outbreaks occurring in this 
hospital in three years, four seemed to originate from such milk. 
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a fifth was traced to an infected burn of the skin, while the origin 
of the sixth one was uncertain. The observations were the result 
of an attempt to clear up some of the interesting uncertainties 
regarding the mode of spread of the infection and the reasons for 
its persistenee in institutions, once a footliold is obtained. 

It is not desired to make an extensive review of the literature, 
which has been thoroughly covered in the review given by Foerster,^ 
and also to some extent in the paper of Cole and Ruli." A pre- 
liminary report bj'" the writers has already appeared.^ 

One of the outstanding features of epidemics of this kind in insti- 
tutions is their tendenc3'’ to reerudesce after protraeted periods of 
quiescence. The presumption has been that the infecting organ- 
ism, namely, tlie Staphylococcus aureus, is particularly viable or 
that the hygienic conditions in the institution have been lax, or that 
perhaps both factors have played a part in the reeurrences. On 
clinical grounds it has been regarded as fairly certain that the 
infection can be transferred from children to adults, and vice versa 
by direct contact. Certainly the view is quite reasonable, espe- 
cially in light of the well-known proclivity of the organism in 
question for tlie skin. 

The evidence, however, for transfer in other ways than by the 
direct metliod, together witli. evidence for the systemic character of 
the disease at times, may have a distinct bearing on the well-known 
persistence of the condition as well perhaps as for some of the 
recrudescences. We know, for example, tliat Della Favera'* and 
Hofmann® have isolated tlie coccus from the blood stream, and the 
organisms are not uneommonly found in the blood of cases of 
Ritter’s disease, whicli is regarded by some as simply a more malig- 
nant type of pemphigus. It appears, too, that in some cases of sep- 
sis in the mother a pemphigoid condition of the skin may develop, 
as is evidenced by the studies of Staub,® Fehling'^ and'Prissman.® 
Foerster, who quotes the work of these writers, rather regards sucli 
cases as examples of bullous exanthemata occurring in the course of 
septic conditions and so excludes them from the condition under 
diseussion. Our observations suggest, however, that sueh segre- 
gation is of rather doubtful propriety. 

As far then as the epidemiology of the question is concerned, it 
may be stated that, although it is not difficult to account for trans- 
mission during an epidemic, once it is started, it is often particu- 
larly difficult to find the source of the infection as well as to account 
always for the recrudescences. 

For this reason we have been especially concerned in studying 
carefully the initial cases of each outbreak which has followed a 
period of quiescence. Our attention in such cases has been focused 
on the mother also, on account of the evidence from our first case 
suggesting that through her milk she was a carrier of the infection. 

Bacteriology of Mother’s Milk in a Sporadic. Case of Pem- 
phigus Neonatorum. The lesions of .the baby were first noticed 
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on the thighs, appearing on the eighth day after birth. Three 
days later the face and head were involved. The lesions began 
as typical blisters, most of which later developed to the pustular 
stage. Following rupture of the vesicles a marked desquamation 
took place over areas several centimeters in diameter, leaving a 
moist reddened substratum. The lesions on the face and head 
developed about the same time that the baby was taken off the 
mother’s milk. They disappeared within a few days. , 

As soon as the lesions were discovered on the baby attention 
was directed to the mother. It was learned that about the fifth day 
following delivery she developed a mildly erythematous type of 
itching rash, which appeared first on the arms about the elbows 
and was quickly followed by the same type of lesion on the legs 
and on some other portions of the body. At no time did any rash 
develop on the face. With the exception of the skin of one breast, 
where a few of the most minute whiteheads or pustules later devel- 
oped, nothing resembling impetigo was present on the mother’s 
skin. The rash itself occurring in an obstetric patient was not 
such as to excite any special attention, and resembled nothing so 
much as an ordinary drug rash. Over the shoulders it took on a 
macular appearance and on the arms and legs was more of a diffuse 
erythema. In three or four days it was gone. 

For reasons which will appear later on, in connection with the 
first case that occurred in this institution a culture of the milk 
was made first under aseptic conditions. The nipple and areola 
were first thoroughly washed with green soap and then with bichlo- 
ride, which was followed with boric acid. With a sterile breast 
pump 5 cc of milk was withdrawn and immediately cultured on a 
blood-agar plate with a 3-mm. platinum loop. Approximately one 
hundred colonies of pure Staphylococcus aureus and albus devel- 
oped. The colonies were surrounded with a broad zone of hemo- 
lysis and those of the aureus greatly outnumbered the albus. At 
this time one or two of the most minute pimples were observed 
on the breast, and culture of these yielded the same organism. No 
cracks in the nipple were apparent. 

The question then arose regarding the origin of the organisms 
within the breast. Did they come from the blood or were they 
introduced from the skin? Perhaps this question can never be 
answered with finality, yet the evidence rather points to the for- 
mer alternative. We also wished to know whether the organisms 
were growing in the ducts of the nipples alone, or if they were 
generally disseminated throughout the glands. To obtain some 
idea of this we first obtained about 6 cc of milk from both breasts— 
fractions A and B; these were put into sterile containers and then 
practically all of the remainder of the milk withdrawn from the 
breasts and discarded. With fresh sterile pumps the residual 
fractions— C and D— were withdrawn. Assuming that we had by 
now thoroughly washed out the peripheral ducts, the residual frac- 
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tions were ]ield to he derived from the deeper recesses of the breasts. 
The four fractions were streaked on separate quadrants of the 
same blood-agar plate, and thej^ showed approximately equal num- 
bers of the organism in almost pure culture. In spite of the abun- 
dance of organisms present, and their apparent wide dessemination 
throughout both breasts, no evidence of mastitis was found either 
clinically or from microscopical examination of the centrifuged 
sediment. Cultures of the blood, throat, stool and cervix were 
negative for the specific organism. In fact, a culture of the cervix 
grew no organism, so it was highly improbable that the vaginal 
tract was the portal of entry. The catheterized specimen of the 
urine, however, showed a few colonies of the organism. These 
findings, together with the rash which occurred rather generally 
over the body within a short space of time, suggest that the infec- 
tion, mild though it was, was systemic in character. 

Specific inquiry regarding the possible source of infection failed 
to reveal any very positive evidence. The patient did say that a 
sweater borrowed from a family in which there were several chil- 
dren was worn by her for a few days following delivery, after which 
she noticed an irritation on her arms to such an extent that the 
sweater was removed. Simultaneously the rash appeared on her 
neck. It could not be established that the children in the house 
from which the sweater was obtained liad infection of any sort, 
and its connection with the development of the rash may have been 
pure coincidence. However, it is very mucli to the point that 
at the time of entrance of the woman to the hospital numerous 
cases of this disease were present in the community, so it would 
seem probable that she brought the infection witli her, perhaps as 
a carrier. Careful segregation of both mother and infant pre- 
vented furtlier cases of tlie condition in the hospital. To our 
knowledge at least one case of Hitter’s disease existed in the com- 
munity at this time. 

We then directed our attention to the probable route of infection 
in the baby. Inasmuch as the milk was so heavily infected, it was 
logical to believe that the organisms might have passed through 
the intestinal canal, and their elimination in the feces have been 
responsible for the initial lesions that oceurred on the thighs of the 
infant. This theory of the mechanism of infection was made 
decidedly improbable when a culture of the stools of the infant 
was found negative as far as the Staphylococcus aureus hemolyticus 
was concerned. Furthermore, had the infection been presumed to 
have arisen bj'’ direct contact, one would have expected it to occur 
first about the face of the infant, because while nursing it made 
daily contacts with the skin of the mother’s breast, the minute 
pustules of which were proven to contain the infective organism. 
The fact that the infection of the face and head did not occur until 
several days after the appearance of the lesions on the thighs was 
rather against the theory of direct contact. As soon as the baby 
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was taken away from the mother’s milk it immediately bepn to 
improve, and the lesions of the face cleared up completely in less 
than forty-eight hours, and as was to be expected the baby made 
an uneventful recovery. 

If we are to assume that the organisms ingested by the infant 
in the milk produced a systemic infection, if would seem that they 
must have invaded the intact mucosa of either the upper respira- 
tory or the gastrointestinal tracts. In confirmation of this point, 
we were already in possession of the following experimental evi- 
dence which we had obtained about a year previously. ^ Freshly 
isolated cultures of some the more severe cases of the epidemic of 
this condition, which began in January, 1922, were fed to young 
guinea-pigs in milk (Table I). 


TABLE I.— PEOTOCOL OP FEEDING EXPEEIMENTS. 


Feeding- 

date, 

1922. 

Guinea- 
pig No. 

Age of 
pig. 

Feeding 

duration. 

Eesult. 

Culture. 

Feb. 9 

385 

3 days 

4 days 

Died, Feb. 12, 1922; 
massive pneumo- 
nia in both lungs 

Heart blood negative 
Staphylococcus aureus 
in purity from lung. 

Feb. 9 

386 

3 days 

4 days 

Died, Feb. 13, 1922; 
massive pneumo- 
nia in both lungs 

Staphylococcus aureus 
from both lungs in 
purity. 

Feb. 10 

387 

4 days 

15 days* 

Died Mar. 2, 1922; 
abscess; sepsis; no 
pneumonia 

Staphylococcus aureus in 
heart’s blood. 

Feb. 14 

388 

Full 

grown 

10 days 

Negative; died, Feb. 
24, 1922, of 

guinea-pig pneu- 
monia 

Mixed infection appar- 
ent from smears of 
bronchi; no growth on 
Difco agar. 

Feb. 14 

389 

FuU 

grown 

10 days 

Negative; died Apr. 
28, 1922, of typi- 
cal guinea-pig 

bronchopneumo- 
nia 

No cultures. 

Feb. 17 

• 

392 

17 days 

7 days 

Negative; died Apr. 
28, 1922 of guin- 
ea-pig pneumonia 

No cultures. 

Feb. 20 

393t 

Full 

grownt 

Not fed 

Died, Feb. 20, 1922, 
11 days after first 
feeding of off- 
spring 

Pure culture staphylo- 
coccus from lung. 

Dec. 23 

493 

9 days 

13 days 

Negative; strain is 
now about a year 
old 


Dec. 23 

494 

9 days 

13 days 

Negative: strain is 
now about a year 
old 



* Then inoculated 5 cc subcutaneously. 

t Presumably contracted the infection from a nursing pig, inasmuch as it gave 
such to Nos. 385, 386 and 387- Nos. 385, 386 and 387 received cultures freshly 
isolated from cases of pemphigus neonatorum. No. 388 received a culture derived 
from the lungs of No. 385. Nos. 389 and 392 received cultures from the lungs of 
No. 386. Nos. 493 and 494 received fresh cultures of the same strain as No. 385. 
t Mother of Nos. 385, 386 and 387. 



424 


MELLON, CALDWELL, WINANS: 


TABLE II. — FRESHLY ISOLATED CULTURES FROM MILK OF WOMAN 

DESCRIBED IN TEXT, 


Feeding' 

date, 

1923. 

Guinea-pig 

No. 

1 Age of 
! pig- 

1 1 

Feeding duration. 

Result. 

May 2 

i 523 

1 i 

1 9 days 

15 days 

Negative. 

May 2 

j 524 

11 days 

14 days 

Negative. 

May 2 

525 

1 

3 days 

i 

1 

2 days 

Pig died, but so mutilated by his 
felloiv pigs that no autopsy was 
possible. 

xMay 2 

526 

1 day 

12 days 

Negative. 

May 2 

527 

1 daj’ 

1 

12 days 

Negative. 


Animals Nos. 385 to 393 inclusive and Nos. 493 and 494 ■wore fed morning and 
evening with 1 cc of 0.9 NaCl suspension of the organisms, about 5,000,000,000 to 
1 cc. A medicine dropper was used. Pigs Nos. 523 to 527 wore fed in the same 
way, but milk was used as a menstruum instead of NnCl. 


Of the 3 pigs first treated, ranging in age from three to four daj^s, 
2 died in less than a week, and much to our surprise the lesions 
found at autopsy were tliose of diffuse double pneumonia. From 
these lungs the staphylococci, which could be seen in large num- 
bers, were readily isolated. One of the adult pigs that suckled the 
young ones while the latter were being fed tlie infected milk in some 
unknown waj'’ contracted tlie pneiunonia, and from the lungs of this 
pig also were recovered the staphylococcus in purity. Three grown 
pigs fed for ten days showed no immediate effects, but in tv'o 
months died of typical guinea-pig pneumonia. The young pigs 
died after four days’ feeding. It should be stated that when pigs 
Nos. 385, 386 and 387 died we were not having other pigs die of 
spontaneous pneumonia. Pigs Nos, 388, 389 and 392 succumbed to 
this disease at a somewhat later period. 

It would seem, therefore, that these organisms passed through 
the intact mucosa of these animals and were filtered out by the 
lungs, where in some cases their presence set up an active inflam- 
matory condition resulting fatally. Whether the organisms were 
absorbed from the upper part of the respiratory tract and passed 
down the tracheal lymphatics, as is now regarded by some as a 
pathway for the development of pneumonia, or whether they were 
absorbed from some part of the gastrointestinal tract, cannot be 
stated. 

The whole equestion of the passage of organisms through the 
intact mucosa of the gastrointestinal and respiratory tracts is one 
of great interest and considerable work has been done on the sub- 
ject. Usually, however, avirulent organisms easily recognized 
culturally have been employed, as was the case with the work of 
Williamson and Brown,® in the Mayo Clinic, with Bacillus pro- 
digiosus. Many of these experimental results have been negative. 
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and it would seem that the virulence of the organism would be of 
first importance in such work, especially if we regard virulence as 
the capacity of the organism to multiply in the tissues. In support 
of our opinion in respect to the relation of the virulence of organ- 
isms to their passage through the intact mucosa, we quote the 
work of Thiele and Embleton,^® who were unable to demonstrate 
the presence of Bacillus mycoides. Bacillus coli and Bacillus pro- 
digiosus in the blood stream after feeding, while anthrax bacilli 
were found in the lungs and urine four hours after feeding. 

In the same connection it was of considerable interest that the cul- 
tures which gave us positive animal results soon after isolation were 
completely negative when tried on young guinea-pigs about a year 
later, after the cultures had been kept on artificial media (Table 
I, pigs Nos. 493 and 494). It was of interest, too, that we failed 
to repeat the results with fresh cultures of the organism from the 
case just described (Table II). Therefore we are inclined to draw 
the conclusion that the organism was of slight virulence, as indeed 
was to be suspected from the mild character of the reaction both 
in the mother and in the child: The cases were by no means as 
alarming clinically as the earlier ones. 

Results of Subsequent Outbreaks. No further cases of the 
disease occurred until August, 1922, when another single case 
occurred with findings very similar to the one studied, except there 
were not nearly so many organisms in the mother’s milk. However, 
they were pure Staphylococcus aureus, while the milk of other 
mothers cultured at this time were either negative or showed an 
occasional colony of Staphylococcus albus. 

An outbreak of 10 cases occurring in October, 1923, gave oppor- 
tunity to study the milk of numerous mothers, both those having 
infected babies and those with normal babies. This was especially 
desirable if we were to verify our suspicion that single cases, such 
as have been described, might form starting-points for other cases. 
It was of interest, then, that here again we found that the mother’s 
milk of the first baby to come down contained pure Staphylococcus 
aineus in considerable numbers. This was also true of the mother’s 
milk in one other case in this outbreak. All other mothers or 
cases were either negative or had a few colonies of albus. In addi- 
tion the milk of six mothers with normal babies showed the same 
negative findings. The cocci were identified culturally, chiefly by 
pigment production and reaction to mannite, and serologically by 
the agglutination reaction. One other small outbreak showed simi- 
lar findings. 

Perhaps the most striking instance of all was the latest outbreak, 
July, 1924, which involved not only the mother’s own baby (Baby 
Z), but also a seven months’ premature infant (Baby V) fed with 
the same milk, because the premature’s mother had practicalB^ no 
milk. Baby V, the prematme, was born twn days after Baby Z, 
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and on the same day botli babies developed the skin lesions of 
pemphigus, Baby V having a few scattered pustules and Baby Z 
having one large vesicle on the back of the neck. From the lesions 
of both babies Staphylococcus aureus with a few albus were found 
in abundance. It is of note that clinicall.y tlie premature did not 
tolerate the milk of the Z mother, as was evidenced by a rapid rise 
of temperature with gastrointestinal symptoms. These results in 
Baby V recall the feeding experiments with young guinea-pigs. 
After thirty-six hours it was given artificial feeding. No furtlier 
lesions developed. 

Except for the above sequence of events there avouH have been 
no reason to have suspicioned tlie mother, who was in splendid 
health and possessed an abundance of milk. Nevertheless, her 
milk obtained under rigid aseptic precautions yielded about twenty- 
five colonies of Staphylococcus aureus and a few Staphylococcus 
albus from our 2-mm. platinum loop seeding of an uncentrifuged 
sample. She had no lesion of any sort about the nipple or skin of 
the breast. 

For control purposes it is of interest in this connection tliat a 
woman who had a small Staphylococcus aureus abscess in tlie sub- 
cutaneous tissue near the nipple yielded a milk with no Staphylo- 
coccus aureus. Her babj’’, too, was normal. This small outbreak 
above referred to occurred following a quiescent period of more 
than two months. The isolation precautions taken witli botli 
mother and children have prevented any new cases, which has been 
repeatedly shown in our experience to justify tlie procedure. It 
appears tliat early recognition of even mild cases and their rigid 
segregation, together with the mother whose milk contains tlie 
organisms, is of primary importance in preventing spread of a 
disease that at intervals is being mirodiiced aneio into the institution. 

The results that may follow in the wake of unrecognized infec- 
' tion of Staphylococcus aureus, regardless of tlieir source, is illus- 
trated by the following outbreak originating apparently from a 
burn. It resulted in 6 cases, which in a week or so were followed 
by at least 12 more. 

Outbreak Traceable to a Skin Infection from a Burn. 
This small series of 6 cases occurred in February, 1924, tlie 
initial case being a baby on whose chest a mild burn developed, 
caused by a mustard plaster. The infection was pm'e aureus,^ and 
then quickly followed 5 other cases, apparently contact infections. 
The mother’s milk in the initial case was negative, however, as 
was to be expected, indicating that the origin of two such outbreaks 
might be quite different. 

Search for the Epidemiological Tvpe of Staphylococcus 
Aureus. The outbreak following the bmm case indicates tliat 
Staphylococcus aureus from pathological processes otlier tlian 
pemphigus may give rise to the disease, in wliicli event we would 
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not expect to find by serological methods an epidemiological type 
of infecting aureus. This latter consideration was entirely borne 
out by study of many strains of Staphylococcus aureus of diverse 
origin which we have collected in the past three years. The 
detailed study will be reported separately; In this connection it 
is pertinent that covering a period roughly coinciding with that of 
the pemphigus outbreaks we have frequently isolated Staphylo- 
coccus aureus from lesions in almost every part of the body. ^ This 
fact testifies for the systemic transfer of these cocci but without 
active sepsis, and makes it entirely conceivable that in the breast 
milk of the mother suffering from the rash, the origin of the cocci 
may have been hematogenous. 

Discussion. Infection by way of the milk was suggested to us 
by the first case of the disease that was brought into the institution 
in the first week in January, 1922. The significance of the findings 
was not apprehended at the time, partly because the condition was 
not even known to be epidemic in the locality and partly because 
the mother was mildly septic. In this instance the mother devel- 
oped a rather severe sore throat on the day of delivery, from which 
a staphylococcus was isolated from among the other organisms 
present. She also developed a septic type of temperature which ran 
for several weeks and a staphylococcus was isolated from her blood 
stream early in the course of the infection. About the fifth day a 
slight itching rash appeared, distributed irregularly over the body, 
but no lesions were discovered on the breasts. The rash was not 
as marked as in the 1923 case, and tliere was no evidence of pustule 
or vesicle formation. Like the other rash, it was rather evanescent 
in character. 

Following the appearance of the coccus in the blood on the third 
day after delivery the lesions of typical pemphigus appeared on 
the baby on the ninth day, or four days after the rash first showed 
on the mother. This case did not coine to our attention until other 
cases began to appear, and it could not be a;scertained with cer- 
tainty whether the latter originated from tlie mother or child of the 
first case, or whether they were of independent origin. The cul- 
tures of the child were of the same Staphylococcus aureus hemo- 
lyticus, as indeed were all the subsequent cases cultured, which 
numbered approximately two dozen. Before we became aware of 
the significance of the situation the mother with the blood infection 
left the hospital, and it was not possible to study her further. 
Although no cultures were made of the milk, it was surmised that 
infection in the baby might have occm’red through it, since the 
coccus was present in the blood and since there were no other 
lesions apparent whereby the dfild could have gotten its infection 
from the mother. It seems reasonable to assume that for the past 
two years hemolytic staphylococcus infections have been epidemic, 
whidi is entirely comparable with the cadences of virulence so char- 
acteristic of the diphtheria bacillus and other epidemic organisms. 
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We empliatically do not desire to convey tlie impression that the 
majority or even a great number of cases of pemphigus neonatorum 
have liad their infection transmitted from their motlier’s milk. 
Since this method of transmission has not been a recognized one, it 
is enough for preventive purposes to show tliat it may sometimes 
occur; for it must be obvious that any number of babies might 
iiave been infected from tliis one motlier, even wiiile iier own child 
was still rigidly isolated. In sucli event re.sponsibility might have 
been directed toward those having direct charge of tlie infant’s 
segregation, resulting in the same confusion that always occurs 
when the real source of infection and its transmission are hidden. 

Summary. 1. The evidence submitted is at least presumptive 
that certain outbreaks of pemphigus neonatorum are traceable to 
an initial case infected by its own mother’s milk. 

2. Such findings occurred three times in sporadic cases that 
might have given rise to outbreaks had not the mothers been 
segregated, while in a third sporadic case with these findings an 
outbreak of ten cases actuallj^ did result. 

3. A similar outbreak was also traceable to a burn infected with 
aiu-eus, suggesting a diverse origin for the infecting cocci. 

4. No epidemiological type could be associated with the disease, 
the organism being serologically the same as those isolated from 
abscesses, etc. 

5. AVhen the Staphylococcus aureus is rampant, as it has been 
for several years, it may be present in the milk and even in the 
blood stream of certain mothers with few or no sjanptoms, who 
may be viewed as “ carriers.” 

6. The mild infection in one mother resembled in no way true 
impetigo, which fact fails to support the theory that pemphigus 
neonatorum and impetigo contagiosa bullosa are identical diseases. 

7. By concentration of attention on tin's means of transfer ive 
do not intend to minimize the predominant role played by .case to 
case contact, undoubtedly the common method of transmission in 
institutions, but from a public healtli standpoint it would seem 
highly important to isolate both mother and cliild when it can be 
shown tliat the mother harbors the infecting organism. 

Supplementary Note. Since this paper was submitted for 
publication some time ago it is of interest that we have had another 
single case of the disease. It occurred about December 1, and has 
been tlie only case since last June in an obstetric service that has, 
about seventy-five deliveries a month. Furthermore, the nurser- 
ies are overcrowded. 

The infant referred to had numerous pustules, but no constitu- 
tional symptoms. Staphylococcus aureus and albus were obtained 
in moderate numbers from both breasts of the motlier. In this 
case tlie infant recovered without artificial feeding. The infection 
is undoubtedly mild enough in some cases that it is conceivable 
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that some infants might escape entirely if the number of cocci 
ingested was not too large. However, our control series have not 
happened to reveal such cases. 

It is of note that careful segregation of both mother and infant, 
has resulted in no further cases, after thirty days, despite the fact 
that several cases of Staphylococcus aureus sepsis and other aureus 
infections from the surgical departments have been in the hospital. 
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SYSTEMIC REACTIONS TO ORAL INFECTION.* 

By John William Draper, M.D., 

AND 

Redford Kohlsaat Johnson, M.D., 

NEW YORK. 


Biological Considerations. Even the most casual study of the 
relationship between general pathological processes and oral 
infection presupposes at the very least a certain knowledge of the 
origin and development of the teeth. Hertwig^ says: “From a 
morphological point of view the teeth can well be designated as 
the most interesting structures of the oral cavity. Their develop- 
ment in man and mammal is accomplished in a manner which is 
neither simple nor easily intelligible; in the lower vertebrates, on. 
the contrary, it is simpler.” Mammalian teeth are limited in 
attachment to the entrance of the alimentary tube, whereas in the 
lower vertebrates teeth are characterized by a very wide distribu- 
tion. Here they often cover not only the roof and floor of the oral 

* Read before the section on Stomatology, Am. Med. Assn., Chicago, June 11, 
1924. Aided by a grant from the Andrew Todd McClintock Memorial Fund. 



430 DEAPER, .toriNSON: SYSTEMIC REACTIONS TO ORAL INFECTION 

cavity but occur also in immense numbers as palatal, lingual and 
pharyngeal teeth. They extend also in close-set rows OA^er the whole 
surface of the skin, producing, as in the Selachians, a strong coat 
•of mail. These primitive teeth are simplj’- ossihed papillaa of the 
skin and the mucous membrane, upon the contiguous surfaces of 
which they are formed. Shull,= speaking of the origin of teeth, says: 
“In some species (of the roundworm), tooth-like structures may be 
developed in the mouth cavity,” and in the frog he states that the 
upper jaw bears teeth which serve to hold the prey when caught. 

It is rather generally conceded that the organs wliich we eom- 
monly refer to as teeth, implying thereby masticatory function, 
phylogenetically are found first in the Selachians. Here the teeth 
occupy the edges of the jaw, serve for the comminution of the food 
and take their origin, not on the surface of the mucous membrane, 
but in its depths. However, in the Selachians the replacement of 
teeth by new ones throughout life is retained and remains as an 
unlimited process. Intense specialization of any organ bears 
a well-knowTi relation to its function and to its stability. As the 
number of teeth in mammals have become reduced and as they 
have become more and more highly specialized, obedient to inexor- 
able law, all that they have gained in function has been lost in power 
of replacement and of resistance to infection. Consider the highly 
specialized dinosaur, extraordinary in size, strength and structure, 
and the lowly modern crocodile, his sole remaining and decadent 
relative. The one took possession of the earth for a brief time, only 
to perish; the other lives on in slime because incapable of change. 

Another biological consideration bearing upon the relation of the 
teeth to generalized human pathology is that of symmetry. The 
bilateral symmetry which characterizes all the higher forms, mam- 
mals in particular, has been undoubtedly evolved for the purpose 
of rapid motion. Man, cut by an antero-posterior plane, presents 
two mirrored halves. His sole asjrmmetrical system is the ali- 
mentary canal. Nor is this wholly without bilateral sjunmetry. 
No part of the body is more sjmimetrical than the teeth, both as 
regards distribution and bilateral identity of structure. The far- 
reaching importance of symmetry in animal form has been demon- 
strated by Hambidge,^ who recently rediscovered the law of djmamic 
sjTOmetry and its relation to the “whirling square.” He proved 
that so seemingly divergent entities as the human skeleton and a 
Greek vase conform equally to this law. T. K. Hanna,^ the well- 
known illustrator, states that the Egyptians were familiar with it 
and passed it on to the Greeks. The conformation of Greek art 
and architecture to the d3mamic symmetTy of living things is the 
fundamental explanation of their inimitable beauty. Deviations 
from this law, as in the case of asj’^mmetrical dentition and asymmet- 
rical antral development, are closely associated with liability to 
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infection. The recognition of such Inws Rnd of their Rpphc&bility 
to the problems of modern medicine shows the trend of future 
r0S09»rcli» 

Originating in epithelium, which is the point of origin of all 
protective, secretory, excretory and absorptive organs, the teeth, 
as conceded above, and in common with certain other epithelial 
kructures, are peculiarly liable to microbial invasion. This may be 
due also, in part, to their superficial position which often results in 
minute erosions. It is worth much more than a passing thought 
to note that most of the important areas of focal infection are of 
epithelial origin. It must be borne constantly in mind that the vari- 
ous systems of the body are intimately related and that no unit 
can be properly discussed as to form or function, without consider- 
ing probable correlated involvement of one or more of the remaining 
units. Particularly in the consideration of oral infection there 
should be stressed the study of the body as a whole. 

Reviewing these biological considerations, there are few if any 
structures in the body more ancient or more highly specialized than 
the teeth. For this they pay a price. Had they remained the sim- 
ple, superficial, replaceable organ of the lower vertebrates, or higher 
invertebrates, there doubtless would be today no problem of oral 
infection. For the penalty of specialization is inexorable. The 
chambered nautilus has remained unchanged since silurian days, 
being rewarded for its lack of initiative by relative immortality. 
The commonplace is preserved, while exaggerations, good or bad, 
are swept away. As Shull, in discussing these problems says: 
“The paths of glory lead but to the grave.” 

Frequency of Associated Infections. It is rare indeed to find a 
patient suffering from focal infection in whom the areas of infection 
are not multiple. This doubtless was known to Billings, to whose 
clinical studies we owe much of our present knowledge of the 
fundamental cause of most disease syndromes; and also to Adami, 
whose pathological reseaches led him, twenty years since, to the 
promulgation of the well-known theory of “subinfection.” The 
term oral infection properly implies not only dental and tonsillar 
lesions but also paradental' infections. For the more one studies 
this problem of the sequence and the correlation of oral lesions the 
more convincing is the evidence that chronic maxillary sinusitis 
is not only very frequent in occurrence but is also often directly 
of dental and remotely of tonsillar origin. It is important therefore 
to look upon all the sinuses, clinically, as closely associated with 
the oral cavity. There is much evidence that sclerotic changes or a 
condensing osteitis developing in the structure of the maxilla will, 
in a large percentage of cases, spread to the contiguous floor of the 
antrum. Unless the degenerating tooth is removed, the end-result 
is likely to be chronic maxillarj'^ sinusitis. (See Fig. 1.) 
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Elective Localization and Susceptibility. As clinicians we have 
found this part of the problem extremely perplexing. To '\^aughan® 
we owe much of our knowledge concerning specific ferments of the 
cellular components of the body. Roger,® of Paris, has also dis- 



Fig. 1. —Chronic scleropurulent maxillary sinusitis (left), resulting from 
severe upper left peridental infeption. 
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cussed this matter comprehensively, and in this country Eosenow 
has emphasized the law of specificity. Recently Price, ^ in a monu- 
mental monograph which bids fair to revolutionize our entire under- 
standing of the importance of dental lesions, brings the matter 
up to the present day. 'Manwarmg and Boyd,^ studying bacterial 
toxins by means of the isolated mammalian heart, conclude that 
streptococcus filtrates are markedly toxic toward both the conduct- 
ing and contractile tissues. Cotton® has demonstrated the relation 
of dental infection to insanity. 

Summarizing these essays in terms of our own studies, it is 
clear that the organisms responsible for dental infection, particularly 
those of the so-called ‘'rheumatic poup,” show a consistent and 
unvarying specificity in their behavior, not only toward the tissues 
of experimental animals, but toward those of man as well. It is 
well known that hereditary susceptibility is a factor of the utmost 
importance, when considering the specific relationship between 
“rheumatic group’’ organisms and lesions of the cardiovascular and 
joint tissues. That heredity and specificity are also of importance 
in considering lesions of the brain with its resultant functional 
disorders has been shown by Cotton. The mechanism for the pro- 
duction of toxic cerebral lesions is the same as for the production 
of “rheumatic” heart and joint lesions. In both cases the specific 
localization of the organism is aided by the inherited susceptibility 
of tissue. 

Hemic Cellular Components. Considering the normal percentage of 
large and small lymphocytes to run from 21 to 38 per cent and the 
polymorphonuclear neutrophiles from 60 to 70 per cent,^® in the 
average adult individual, it is evident that there are certain well- 
defined and definite changes in the relative proportion of these 
cells nearly alw’'ays to be found in adult patients harboring focal 
infection. The occasional exception to this rule is probably due to 
the fact that the hemopoietic functions of the body have not yet 
been put out of equilibrium by the toxicosis. Bearing in mind the 
warning given by Bass and lotos, that whenever the total number 
of a given kind of leukocyte is increased or decreased the percentage 
is affected accordingly and that what may be a low percentage for 
a given cell may in fact not indicate an actual loss of such cells, 
but on the contrary an increase in other cells or mce versa, we 
have analyzed our laboratory reports from 35 patients presenting 
definite evidence of colon-streptococcus focal infection Avith the 
follovnng results: Average number of total leukocytes 6183; aver- 
age percentage of poBmiorphonuclear neutrophiles 49 per cent and 
of lymphocji;es, large and small, 45.6 per cent. A similar analysis 
of a group of 44 adults, not presenting evidence of focal infections 
shows the average blood count to be as follows: Total leukocytes 
8440; pobonorphonuclear neutrophiles, 66 per cent and total fjTn- 
phocytes, 33 per cent. 


RELATIONSHIP OF ORAL INFECTION TO SYSTEHIC DISORDER 
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In attempting to exijlain this apparent inversion of the normal 
ratio between the cellular constituents of the blood, close scrutiny 
of all figures is necessary. The ratio between the polymorphonu- 
clear neutrophiles and the total Ijunphocytes seems to indicate a 
decrease of the former and an increase of the latter. What occurs, 
however, is this: There has been an actual loss in cellular compon- 
ents, as shown by the total cell counts for the two groups. It is a 
fact, however, that, whereas the ‘percentage of lymphocjdes has 
changed, their total mmher is the same for both groups— while the 
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^cibcd abed 

a Total leucocytes 
b Polymorphonucleors 
c Lymphocytes 
d Other cells 

Fig. 2. — Chart showing average white-cell count of 44 adults not presenting e\'i- 
donce of focal infection, and of 35 adults presenting definite c\ddence of focal infec- 
tion. Note (1) the decrease in total white cells in the focal-infection group; (2) 
the corresponding decrease in the polymorphonuclear cells, and (3) the absence of 
change in the lymphocytes. 

total number of polymorphonuclear neutrophiles is decreased m 
the focal-infection group by an amount approximately equal to 
the difference between the total cell counts of the two groups. It 
is evident then, from these figures, that alterations in the blood 
picture of the focal infection group , as a whole must be due to 
changes affecting chiefly if not entirely the polymorphonuclear 
neutrophile cells. (This is graphically shovm in Fig. 2.) Just as in 
the acute febrile infections there is an increase in these defensive 
phagocytes, so in the chronic non-febrile infections there is finally 
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a marked reduction in their number. With constant extensive 
leukocytic infiltration about chronic infective foci, a point is reached 
where cell destruction exceeds cell regeneration. ^ After reduction of 
the toxemia by mechanical means there is a definite tendency for the 
cellular ratio to return to normal. 

Finally, in discussing the chart analysis of 16 patients (see Table), 
all suffering from remote and general pathological conditions due 
chiefly to oral infection, we would call especial attention to the 
following: (1) To the three instances in which blindness was 
considered by competent occulists to be imminent and in which 
the progress of the lesion was arrested by oral detoxication; (2) to 



Fig. 3. -Showing relaxation of Dupuytren contracture eight months 
after oral detoxication. 


3 patients in whom cardionephritic lesions predominated; (3) to 2 
patients in whom insomia was the chief complaint; (4) to 2 patients 
suffering from well-defined psychoses; (5) to 4 patients presenting 
typical symptoms of gastrointestinal invalidism and who obtained 
subjective relief from oral detoxication; (6) to two patients suffering 
from neuritis, definitely arrested by the same procedure. An 
interesting observation upon one patient. No. 5368, consisted in 
the unexpected but definite relaxation which took place in a 
Dupuytren contracture of fifteen years’ standing (Fig. 3). 

On all hands the evidence appears to be inereasing that dental 
infection stands in an important and until recentlv unrecognized 
causal relationship to many remote systemic pathological conditions 


VOL. 1G9, NO. 3. — MAUCH, 1925 


15 



438 DRAPER, JOHNSON: SYSTEMIC REACTIONS TO ORAL INFECTION 


BIBLIOGRAPirY. 

1. Hortwig-Mark: Text-book of Embryology, Macmillan Company, 1905, p, 
305. 

2. Shull, A. F.; Principles of Animal Biologj’, McGraw Hill Company, 1920, 
pp. llG-117. 

3. Hambidgc, J.: Diagonal, Yale University Press. 

4. Hanna, T. K.: Personal communication. 

5. Vaughan, V. C.: Protein Split Products, Lea & Fcbiger, 1913. 

G. Roger: La Pathologie des Intoxications. 

7. Price, W.: Dental Infections and Degenerative Diseases, Penton Publishing 
Company. 

8. Manwaring, W. H., and Boyd, W.'H,: Study of Bacterial Toxins, Proc. Soc. 
Exper. Biol, and Med., 1922 20, 54. 

9. Cotton, H. A.: The Defective Delinquent and Insane, Seribner’s, 1922, 

10. Bass and Johns: Laboratory Diagnosis, llebman Company, 1917, pp. 30-31. 



REVIEWS. 


The Cure of Pulmonary Tuberculosis by Eest and Exercise. 

By Hugh M. Kinghorn, M.D. Pp. 169; 8 illustrations. Boston : 

Richard G. Badger, 1924. 

This small volume deals with the rest treatment of tuberculosis 
in an interesting manner. There is a well- written account of the 
work of three pioneers in the treatment of tubereulosis, Brehmer, 
Dettweiler and Trudeau, which brings in the personality of these 
men in a way that makes this book really entertaining. A discus- 
sion of methods and results of treatment refers to the work of 
Paterson and Joseph Pratt. This book is well written, the subject 
briefly but thoroughly covered in a sound manner. 

R. T. 


Contributions from the Peking Union Medical College. 

Vol. III. Pp. 495; numerous illustrations. Peking, 1924. 

The thirty-eight articles making up this volume are ample 
evidence of the good work that has been done at Peking sinee the 
appearance of the second volume of contributions in 1922. Most 
prominent are the biochemical papers by Read, Wong and Wu, 
together with the important article on gas and electrolyte equilibria 
in the blood by van Slyke, Wu and McLean. Two papers by 
Detwiler on spinal cord experiments in Amblyostoma are also note- 
worthy. The formist will regret that the back of each of the three 
volumes differs from the others. E. K. 


Anatojhsche Praparierubungen. By Hans von Virchow, 
Vol. I. Cloth: Price, Marks 4.00. Pp. 66; 13 illustrations. 
Vol. II. Cloth: Price, Marks 5.50. Pp. 110; 13 illustrations. 
Berlin and Leipzig: Walter de Gruyter & Co,, 1924. 

These two little dissecting manuals are from the pen of a well- 
known anatomist, who embodies in the text the methods used in 
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his institute. The booklets are intended as a guide for the student 
.while lie is actually at work. The contents are logically arranged, 
the descriptions clear and to the point; many ‘Temarks” indicate 
the practical applications. While Professor ^'irchow’s books will no 
doubt be well received by students in German Universities, there are 
so many excellent dissecting guides in English that a new work on 
this subject would have to bo of exceptional merit to supplant 
those in use in American schools. B. L. 


The Chemisthy oe the Blood ix Clinical Medicine. By 
0. L. V. DE Wesselow, M, B., F.R.C.P., Chemical Pathologist 
and Physician to Out-Patients, St. Thomas’s Hospital, London. 
Pp. 25o; 12 illustrations. London: Ernest Benn Limited, 1924. 

This is the most satisfactory book on this subject from several 
points of view which the reviewer lias had the pleasure of seeing. 
For the practitioner who desires a brief, clear statement of the chemi- 
cal as])ects of blood chemistry, this book can be heartily recom- 
mended. For the teacher of biochemistry in the medical school 
who has little contact with the clinical problems of the practitioner 
this book will serve as a reminder of the practical applications of 
the science which he is teaching. In the 255 pages of the book there 
are included chapters on each of the important phases of the chemis- 
try of the blood; first the chemistry of the normal blood and then a 
consideration of the changes which occur in diabetes, nephritis, 
acidosis, alkalosis, hyperemia, ete. Especially is the chapter on 
acidosis clear, concise and eminently sane. One might perhaps 
find fault with the use of the old CO 2 capacity method as described 
but other than this no possible criticism of the book can be made. 

0. P. 


The Extraordinary Exploits and Experiences of Munchausen, 
M.D . By J ULiAN Walter Brandeis, jM.D . Pp. 229 ; numerous 
illustrations. The' Quip Publishing Company, 1924. 

A RATHER dismal attempt to apply Munchausen witli a dash of 
Mark LV'ain to modern medicine. Hypnosis-anesthesia, endo- 
crinology, psychoanalysis, eugenics, cancer cures and similar topics 
are trotted out only to show very halting paces. Munchausen’s 
self-rescue from a deep chasm by picking the fruit of tlie Pissepewa 
tree on which he was suspended and the general practitioner s 
device for preventing his practice from falling into tlie hands of the 
specialist are welcome tliough small oases in the arid desert. The 
illustrations are about as good as the text. E. Iv. 
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Developmental Anatomy. By Leslie Arey, Professor of 
Anatomy at the Nortliwestern University Medical School, 
Chicago. Pp. 433; 419 illustrations. Philadelphia and London: 
W. B. Saunders Company, 1924. 

Under the above title, we have a new presentation of the Prentiss ' 
text-book of embryology, of which Professor Arey was editor and 
co-author for some years. He has virtually rewritten the book,_has 
rearranged the order of the various topics, and has made minor 
additions to bring the information up to date. The dissection^ of 
the pig embryos, ranging in size from 5.5 mm. to 35 mm. remains 
as one of the unique features of the book. The use of these dissec- 
tions has added greatly to the interest of embryology as a laboratory 
science, and serves to render concrete certain developmental 
processes. As a well-written and well-illustrated text-book, it 
will meet with continued success under Professor Arey’s authorship. 

W. A. 


Regeneration from the Physicochemical Standpolnt. By 
Jacques Loeb. Late Member of the Rockefeller Institute for 
Medical Research. Pp. 143; 115 illustrations. New York; 
McGraw-Hill Book Company, 1924. 

This was one of the last works from the experimental laboratory 
of Jacques Loeb, the eminent biologist. Using the plant Bryophy- 
llum of the Bermudas, he studied why mutilation or wounding of an 
organism gives rise to phenomena of growth which do not occur 
without mutilation, and why the new growth frequently results in 
some kind of restoration of the old form. He was able to show a 
quantitative relation between the mass of the original plant sub- 
stance and the mass of the regenerated part. The work lies in the 
domain of general physiology, and is one of the first attempts at a 
quantitative investigation of the phenomena of regeneration. 

W. A. 


Zeitschript fur Mikroskopisch-Anatomische Forschung; Vol. I, 
Parts 1 and 2; Prof. H. Stieve, University of Halle, Editor. 
Pp. 351, 6 plates and many text figures; Akademische Verlags- 
gesellschaft M. B. H,, Leipzig, 1924. 

The condition of scientific periodicals in Germany for the last 
few years has been a matter of considerable interest. Certain 
journals have been discontinued, otliers have joined forces, consider- 
ing it better to continue as one successful journal than as two 
struggling under difficulties. At the present time fresh activity 
js observable, and among the new journals resulting is the above- 
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named one. Tiie desirability of Jiaving a new journal for iiistologj’- 
has come about through the amalgamation of the Archiv fiir 
j\Iikroskopische Anatomic with Houx’ Arcliiv fiir Entwickelungs- 
mechanik. The resulting journal, under the editorship of Roux, 
contains articles on biological topics, mainly experimental in nature. 
The Archiv fiir Mikroskopische Anatomic was for sixty years the 
place of publication of the most noteworthy researches in histology, 
and as the character and identity of this journal has been lost by 
its union, there came the need for a journal of similiar content 
and scope. In the two parts of the new journal which have appeared 
there are ten articles, of which four are from the editor’s own labora- 
tory, and all of great interest. There are eight assistant editors, 
representing well-known anatomical centers such as Utrecht, Berlin, 
Zurich and Upsala. One may safely predict a successful future 
for this new contemporary. W. A. 


The jMedical Record A'isiting Li.st ok Piiysiclvns’ Dl\ry for 
1925 . Pp. 300. New York: William lYood & Co. 

This useful pocket notebook is designed for recording visits, 
cliarges, etc. The first few pages contain tables of dosage and 
otlier miscellaneous data. J. A. 


Practical Lectures, Delia^ered Uader the Auspices of the 
Medical Society of the County of Kings, Brooklyn, Neav 
York. (1923-1924 Series.) C. A. Gordon and T. S. Welton, 
Editors. Pp. 484; 135 illustrations. New York: P. B. Hoeber, 
1925. 

The Kings County Medical Society, wishing to celebrate its one 
hundredth anniversary by a demonstration of public service, 
decided to arrange a series of practical lectures on topics chosen by 
its committee, “believing tliat continuous education of the practising 
physician would be the greatest possible contribution that the 
Society could make in the cause of public health.” The twenty-five 
lectures were so successful that it was thought advisable to publish 
them. The surgical and obstetrical topics predominate— the 
“surgical abdomen” (eheu!), surgical diagnosis, appendicitis and 
similar topics' are presented by such Avell-known men as Blake, 
Deaver and Polak, Medical topics— such as renal function, chronic 
arthritis, bacterial endocarditis and epidemic encephalitis are covered 
by Mosenthal, McCrae, Libman, Tilney and others, AAuth one 
lecture each on common skin diseases by Fordyce; every day bacteri- 
ology by Oliver; rational pathology by Ewing, and medical psy- 
chology by Walsh, E. K. 
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Antirachitic Properties Imparted to Inert Fluids and to Green 
Vegetables by Ultraviolet Irradiation.— Following up the recent lead 
obtained when it was discovered that ultraviolet irradiation of cod- 
liver oil increased its antirachitic property, Hkss and Weinstock 
(Jour. Biol. Chem., 1924, 62, 301) now report similar studies on a 
variety of substances and foods. Such inert fluids as cottonseed and 
linseed oils become active antirachitic agents after irradiation in vitro, 
and they retained this property for a considerable period. Wheat 
grown in the dark was valueless in this regard, but when grown in 
sunlight or irradiated with ultraviolet light it was strongly protective. 
Vegetables irradiated., eitlier before or after being plucked, showed a 
verj'^ marked increase in their antirachitic property. This would 
definitely point to the uselessness of green vegetables grown under 
glass in winter as sources of protection against deficiency diseases. 

Modification of Diphtheria Toxin by Formaldehyde. — Glennt and 
Hopkins, in 1923, first showed that diphtheria toxin could be so 
modified by the action of formaldehj’^de that the specific toxicity 
was greatty reduced while the binding power for antitoxin remained 
unchanged. The present paper by Glenny, Hopkins and Pope (Jour. 
Path, and BacierioL, 1924, 27, 261) deals with further details of this 
formalization and the use of this altered toxin for immunization. 
The amount of formaldeh^^de required to render a given toxin prepa- 
ration nontoxic depends greatlj^ on the amino-nitrogen content, as 
was to be e.xpected, since this is where the bulk of formaldehyde goes. 
Such nontoxic toxin may have its total combining power for anti- 
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toxin little aOected, but tlie speed of this combination is greatly les- 
sened. By acid precipitation of the altcre.d toxin they were able to 
obtain as much as a forty-fold greater combining capacity for antitoxin 
in comparison to the amount of amino-nitrogen present. This con- 
centrated formalized toxin they found to be far superior to ordinary 
toxin for active immunization' against diphtheria and in the commer- 
cial production of antitoxin. Tlie immunity to the disease appears 
earlier (in rabbits as early as nine days, in guinea-pigs eleven days) 
and is of a high degree. 


Immunological Significance of Vitamins,— In their earlier work 
Werkm.vn, Baldwin and Neeson failed to account for the decreased 
resistance to infections in animals on a deficiency diet on the basis of 
altered antibody production or reduced bactericidal power of the 
blood. They did find a lowered body temperature and reduced phago- 
cytosis in these animals, and thought these findings of some signifi- 
cance. They have now (Jour. Infect. Dis., 1924, 35, 549) studied the 
effect of a deficiency diet (B /'jtamin) on the resistance of rats to 
diphtheria toxin. They founm Ji increase in the susceptibility of the 
rats to the toxin, death folloy;(^ ,g the injection of doses much below the 
lethal amounts for rats on normal diets. Even with this susceptibility 
the rats did not show a lowered antitoxin production. The principal 
cause of the greater toxicity for these avitaminic rats lay in the effect 
of the toxin on the blood pre.ssure. A marked and sudden drop in 
pressure occurs usually on the second or third day after the injection, 
and is progressive until death intervenes. A mere lack of vitamin B 
alone serves to cause a progre.ssive fall in blood pressure. The increased 
susceptibility to diphtheria toxin apparently lies in its augmentation 
of this already abnormal state. 
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Common Duct Stones and Primary Suture of Common Duct.— Eli- 
scher (Ccniralhl. /. Chirurgie, 1924, 49, 2690) says that suturing the 
common duct is contraindicated only in the brittle, tliin-walled type of 
common duct. This procedure was followed in 16 selected cases in a 
series of 86 cases of stones in the common duct. In the remaining 70 
cases drainage and palliative operations were performed. Thirteen 
persons in the series of 16 gave history of jaundice, while all showed 
bile in urine at time of operation. Seven showed fever at time of attack. 
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The stones were solitary stones in 14 patients, 7 were incarcerated in 
the region of the papilla, while 7 were movable. One case showed 2 
stones, while the remaining case showed several faceted stones. ^ There 
were 2 tiers of sutures and a fine capillary drain was carefully inserted 
alongside. The author stresses tlie fact that drainage and short 
circuiting operations should be used in strict emergencies— while the 
procedure described should be used in carefully selected cases. 

The Effect of Ligation of Branches of the Renal Artery.— Belt and 
JoELSON {Arch. Surg., 1925, 10, 117) say that the changes produced 
in the circulation of the kidney following ligation of one of the larger 
renal arterial branches are closely portrayed by means of the celluloid 
injection method. An almost absolute ischemia confined to the region 
supplied by the blocked vessel is followed by a late ingrowth of small 
anastomatic channels into the bloodless area. These increase in size up 
to the fifth week, after which time scar-tissue formation, resulting from 
the effects on the stroma of the long period of ischemia, again makes 
the area relatively avascular. The end-result is a depressed stellate 
scar equal in area to the region supplied by the ligated branch. The 
clinical significance of this is self-evident. Although in renal surgery 
it may at times be necessary and justifiable to divide one of the large 
branches, it should be borne in mind that such a procedure causes a 
necrosis of the area of renal parenchyma supplied by that vessel. While 
this necrosis may not be of a magnitude which will result in clinical 
evidence of renal insufficiency, still it does definitely decrease the amount 
of renal reserve tissue, for restoration of function in such areas is shown 
to be anatomically impossible. 


Postoperative Massive Collapse of Lung.— Scott (Arch. Surg., 
1925, 10, 73) states that postoperative massive atelectasis presents a 
striking clinical syndrome and is relatively frequent. It is differentiated 
from all other acute conditions by displacement of the heart and medias- 
tinum toward the side that shows evidence of pulmonary consolidation. 
Asymmetry of the chest, unilateral limitation of respiration and cyanosis 
are early and striking signs. Latent cases occur, which are nearly 
symptomless and others are so severe that they resemble pulmonary 
embolism. The prognosis is excellent. Massive atelectasis may be 
complicated by bronchopneumonia and in this group the fatalities 
occur. The mechanism of massive atelectasis appears to be a reflex 
blocking of the finer air passages in tlie affected lung tissue, quite possi- 
bly of vasomotor origin. Collapse of lung tissue after operation seems 
to be a significant element in other pulmonary complications. 

The Surgical Treatment of Paralytic Deformities of the Foot. — 
Mayer {Amer. Jour. Surg., 1924, 38, 289) believes that first progress 
in treatment of these deformities came in tendon transfer. Further 
improvement was made by operations, dealing with reconstruction of 
the bones of ■ the foot. Whitman’s operation of astragalectomy, 
combined with posterior displacement of tlie foot, gives a suitable foot 
even when most of the muscles of the calf are paralyzed. It has, 
however, the disadvantage of shortening the extremity from | to 1 
inch. G. G. Davis advocated a subastragaloid arthrodesis combined 
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witli a posterior displacement of the foot. iMicliacl Hoke published 
a stabilizing operation in 1921. His operation reshapes the head 
and neck of the astragalus in such a way as to'overcome the deformity 
and artlirodescs tlie joints between the astragalus, scaphoid and os 
calcis so as to maintain the bony relationship in any position that the 
surgeon desires. In milder forms of flat-foot, there is weakness of the 
tibialis anticus muscle, but the other invertors of the foot are strong 
enough to prevent the development of marked deformity. This tx'pe 
alone can be improved by non-operative measures. Outspoken paraly- 
tic flat-foot, paralytic club-foot and paralytic calcancocavus arc treated 
by various combinations of tendon transference with stabilizing opera- 
tions upon the bones of the feet. The author stresses careful grading 
of the deformity according to the muscles paralyzed and the degree of 
deformity. In very mild cases non-operative measures were sufficient; 
in the moderate grade tendon transference was done; in the more marked 
cases tendon transference was combined with bone reconstruction. 


Surgical After-Treatment in Thyroid Disease.— Deaver (Amcr. Jour. 
Svrg., 1924, 38, 296) says that every means of treatment known to be 
of real value in the postoperative care of thyroid cases should be avail- 
able for reference when needed. Operative mortality in goiter work 
may be lowered by individualizing every case. The patient’s resistance 
should be at the highest available point. Obesity, excessive summer 
heat, great loss in weight, a rapid pulse, which will not slow down under 
rest, but rises quickly on the slightest exertion, are danger signals, 
even with a low metabolic rate. Five things are essential in every 
operative goiter case. They are rest of body and mind, a reconstructive 
diet, sufficient elimination, free ingestion of fluids and carefulJ.y directed 
medication. lodin aside from its use in simple and adolescent goiter, 
may, according to Plummer, have a special indication in the exophthal- 
mic form, cither before or after operation or botli. Postoperative 
simple goiter usually runs a quiet course. The e.xophtlialmic t^qje may 
manifest a ratlier varied reaction merging from a mild form into tliat 
which is stormy or e^^cn violent. Water should be given from the 
start, regardless of vomiting. Cerebration must be subdued and renal 
function encouraged. Cold externally is often of great value. Of 
drugs, the most important are luminal, bromides, morphin, digitalis and 
in selected cases, iodin. Collapse of the wind-pipe and grave secondary 
hemorrhage are tlie tragedies of goiter surgery. Recurrence in simple 
goiter may be compensatory in young persons, and may therefore 
subside. If it persists, medical or surgical treatment is ad\’ised. Recur- 
rence in the toxic or exophthalmic form, calls for furtlier removal as a 
rule. The advanced exophthalmic case with fixed complications cannot 
be completely cured. Every operative goiter case, simple or toxic, 
should be kept under observation until tlie best possible results have 
been reached. Advice and treatment from too inanj’^ sources should be 
discouraged. 


Malignant Epithelial Tumors of the Thyroid. — Graham (Stirg., Gyn. 
Ohstet, 1924, 39, 781) declares that at least 90 per cent of malignant 
tumors arising from_Ayroid epithelium have their origin in pree.xisting 
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adenoraata. The morphological character of tlie cells and tissue is an 
unreliable basis for the determination of malignancy of thyroid epithelial 
tumors. The malignancy of thyroid epithelial tumors depends upon 
their tendency, or capacity to invade the capsule, surrounding tissue, 
lymphatics or bloodvessels. The most constant single indication of 
thyroid epithelial malignancy is invasion of the bloodvessels. Scirrhous 
and papilliferous adenocarcinomata are the only two types of epithelial 
malignancy in which invasion of the bloodvessels has not been observed. 
Epithelial tumors that are encapsulated .are benign, irrespective of their 
microscopical appearances otherwise. Epithelial tumors, in which one 
finds invasion of the bloodvessels cannot be regarded as entirely harip- 
less, irrespective of their microscopical appearances. The terna carci- 
noma is proper for epithelial tumors of the thyroid that are malignant, 
regardless of their microscopical appearance. The term malignant 
adenoma is useful and convenient for the purpose of denoting a sub- 
group under carcinoma. , . 
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Treatment of Asthma with Autogenous Vaccines.— Thomas and 
Totjaet {Arch. Int. Med., 1924, 34, 79) report the results obtained in the 
treatment of 62 cases of asthma by means of autogenous vaccines. 
Treatment was based on the results of reactions to intracutaneous tests 
with autogenous vaccines after preliminary routine tests for sensitiza- 
tion to foreign proteins had been made, and surgical treatment given 
to those cases which showed abnormalities of the nasopharynx, nasal 
sinuses, tonsils or teeth. The important factors in the use of vaccines 
were; (1) Proper selection by the intracutaneous test; (2) preparation 
of each organism in a separate vaccine; (3) the use of a therapeutic dose 
just sufficient to produce a mild local reaction; (4) adherence to this 
dose so long as it continues to produce such a reaction; then increasing 
it; (5) frequent dosage early in the treatment with a gradually length- 
ened interval, followed by (6) prolonged administration at relatively 
long intervals. The method of testing with autogenous vaccines 
described by Thomas, Famulener and Totjaet {Arch. Int. Med., 1924, 
34, 85) depends on a standardization of vaccine based on the Hopkins 
method {Jour. Am. Med. Assn., 1913, GO, 1615) in which a 1 per cent 
suspension in physiological sodium chlorid solution is prepared from the 
measmed packed bacterial residue, and composes the stock vaccine. 
A unit consists of that amojmt of bacterial substance which is present 
in 0.01 cc of a 1 per cent suspension, and this quantity has been found 
to be the most favorable amount to produce a skin reaction when applied 
intradermally in a sensitive patient. Positive reactions may appear 
within ten to thirty minutes or in twelve hours and persist from two to 
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five clays. Test vaccines vcrc made from organisms isolated from 
tonsils, nasal sinuses, pharynx and stool. Treatment vaccines were 
prepared from the stock vaccine and contained aj)proximatcly 1,000,- 
000,000 organisms per cc. The initial dose vas 100,000,000 organisms 
of each type selected. If u local rcaetioTi occurred it was repeated at 
intervals of two or three clays until none followed. Then the dose was 
doubled on each injection until the desired re.sult was obtained. Seldom 
did the dose exceed 400,000,000 organisms. With improvement in 
symptoms the interval between injections was increasecl first to five, 
later to seven days. Weekly, bi-wcekiy, or monthly injections were 
given after relief of symptoms and physical signs occurred because of 
the tendency to relapse. Of the 02 patients treated 53 have been either 
completely relieved or materially improved. 


The Question of the Practical Significance and the Treatment of 
Extrasystole. — In the great majority of cases cardiac extrasystole is 
not dependent upon organic changes of the heart muscle, but is a func- 
tional disturbance of the heart. In most cases the prognosis is favor- 
able, and Schultz (Dcufsc/ic vied. Wchnsc.hr., 1924, 40, 1357) empha- 
sizes the importance of determining by the electrocardiograph wlietlier 
the cardiac irregularity is due to extrasystolc oris a perpetual irregularity 
of tlie heart due to auricular fibrillation. He summarizes briefly the 
various opinions of eminent heart specialists, and their choice of treat- 
ment. Digitalis is usually of no use altliough small doses are sometimes 
beneficial aside from its cfl'cct as a general tonic. Other physicians 
use quinin and quinidin both of wliicli substances cause a diminution 
of cardiac irritability. For the large majority of cases no medication 
is indicated, but elimination of deleterious influence and cure of insomnia. 


A New Diet for Peptic Ulcer. — Coleman {Jonr. Am. Med. Assn., 
1924, 83, SS5) reports a new diet for peptic ulcer which has been used 
for twelve years and gi\"en satisfactor.y results. Fat is given in tlie form 
of olive oil or unsalted butter, protein is supplied by egg white, and 
carbohydrate by rectal enemata of glucose solution. At the onset of 
treatment the patient is put to bed, the alimentary tract cleaned out 
by castor oil or some other laxative, and for from tliree to five days no 
food is given by moutli. Water is supplied by tlie enemata, and if 
these do not control tliirst 1 to 3 ounces of ivater at room tempera- 
ture may be given by mouth. After a daily enema of soapsuds 300 cc 
of a 10 per cent glucose enema is given by the drip metliod and repeated 
two or tliree times during the day. On tlie fourtli to sixth day feeding 
by moutli is begim. One and a half to 2^ ounces of chilled olive oil 
alternating with tlie whites of 3 to 4 eggs every two hours is given tlie 
first day, increasing to a maximum ‘of 150 cc of olii^e oil and 6 to S egg 
whites daily. To those patients wdio are unable to take olive oil 
unsalted butter, egg-yolk or cream in corresponding amounts may be 
given. That is 6 ounces of butter equals 5 ounces of olive oil or 23 
ounces of cream. Eight grams of salt are given in the food daily to pre- 
vent loss of chlorine from tlie body. This diet is continued for three to 
■ four weeks and for many months afterward only specially selected foods 
are given. The object and advantages . of tliis diet is to give foods 
which do not incite gastric secretion and which least stimulate tlie 
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motor activity of the stomach. Gastric distress subsides quickly 
after treatment is begun, and in no instance was it necessary to give 
drugs to accomplish this result. 

Autoserotherapy in Pleural Effusion.— Marcou-Mutzner {Monde 
m6d., 1924, 653, 600) advocates autoserotherapy in pleural effusions 
as first used by Gilbert of Geneva rather than thoracenthesis with arti- 
ficial pneumothorax. The former method he has used successfully for 
twenty years in every case of pleurisy with effusion whether tuberculous 
or not, and has seen no bad effects. After 2 or 3 injections of serum 
there is a marked diuresis and disappearance of the effusion, _He 
has never seen a cold abscess develop, but does not approve of reinjec- 
tion of pus, although clear or bloody fluid may be reinoculated. At the 
site of puncture without withdrawing the needle from the skin 2 cc. 
of pleural fluid is reinjected subcutaneously. This procedure is repeated 
every two days, and after a mild reaetion there follows a marked diuresis, 
feeling of well-being, with diminution of the exudate. The greater 
the effusion the more rapidly one obtains beneficial results, and in the 
long-standing cases results are less marked than in the recent cases. 
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The Significance of the Presence of the Nephrogenic Zone of the 
Kidney in the Normal and the Syphilitic Fetus and the Newborn. — 
Mebane. — {Am. Jour. Dis. Child., 1924, 28, 668) made histological 
studies of tire normal kidney in 162 fetuses and newborn infants, 
and he found that the development of the renal tubules is completed 
when the infant is between 45 and 48 cm. in length. At birth in the 
full-term infant, which is from 48 to 52 cm. in length, the growth zone, 
or nephrogenic zone, of the kidney is absent. The nephrogenic zone 
is usually absent when the weight of the dead fetus is more than 250Q 
gm. The study of the kidneys in 14 patients with congenital syphilis 
failed to show in a single case a retardation in the development of the 
kidney with a persistent nephrogenic zqne. In congenital syphilis, the 
nephrogenic zone disappeared at the same time as it did in the control 
series, when the infant was between 45 and 48 cm. in length. The 
presence of the nephrogenic zone is almost certain evidence of prema- 
turity. Its prominence, whether slight, moderate or marked, may give 
some idea of the age of the fetus. 


Endocrinology in Pediatrics, with Special Reference to the Hypo- 
plastic-Dyspituitary Type of Child.— Down {Arch. Fed. 1924, 41, SOI) 
reports a number of cases, and comments that persons of all ages m'ay be 
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abnormal or inadequate because of glandular deficiencies. Children of 
the status thymico-lymphaticus t3^pe, frequently ovenveight, sometimes 
tall, slender and loose-jointed, are a difficult problem of adjustment. 
The nature of their growth and development renders them frequentlj' 
self-conscious, inadequate, prone to injury, and with a low resistance 
to infection. Thc^' can be assisted more rapidly to a condition of nor- 
mality by a study of their internal secretions, with the administration 
of the appropriate glandular extracts, than by^ neglecting these glands 
and relying entirely' on measures relating to diet and hy'giene and 
correction of physical defects. Even the cretins arc not the simple 
case of thyroid deficiency' that they' have nlway's been considered. They 
are hy'poplastic and their trouble is a pluriglandular one. Such condi- 
tions as epilepsy have some relationship to disturbance of internal 
secretion tliat warrants further study'. Pituitary extracts have a 
distinctly favorable influence on fatigue, and on such s.vmptoms as 
headache and bed-wetting when used in proper amounts and can aggra- 
vate the condition if overdose is given. Caution must be observed in 
the use of glandular extracts. Thy'roid should be used in small doses, 
while pituitary' whole gland and the anterior lobe extracts can be pushed 
unless the headache ensues, which was previously absent, or the existing 
one is aggravated. In some cases the enuresis will be aggravated rather 
than improved if too much extract is given. In the addition to the 
administration of these extracts by mouth, they may' be given by 
injection with benefits in selected cases. Ovarian and testicular 
extract are useful when puberty is delayed. Large doses of pituitary' 
extracts are not indicated when the sella is small and enclosed, or severe 
headache will follow. Rest periods when dosage is omitted are neces- 
sary from time to time. It is a temptation for tiie user of gland tlierapy' 
to, believe it to be the proper method of tlmrapeusis in all kinds of cases. 
Such a feeling is unfoimded. A great deal of good can be done by this 
treatment with the proper selection of tlie case, dosage and frequency 
of administration. 


Residua and Sequelae of Epidemic Encephalitis.—- Goodhart and 
Cottrell (Jour. Am. Med. Assn., 1925, 84, 32) says that human intelli- 
gence, comprehending the activity' of the. mind as a whole, includes 
the capacity of reception, assimilation and criticism. It is biologically 
dependent in large measure on the gray mantle of the brain. The 
emotions, strictly speaking, are referred to for their physical components 
to parts of tlie subcortical level, thalamus and corpus striatum, and 
are probably associated with both conditional and imconditional sensori- 
motor reflexes. When one considers the graduated disturbances of 
intellect and emotion that have appeared so strangely associated in 
postencephalitis and have affected attention, the higher sensations and 
the higher psychic combination processes, including those of critical 
judgment, imagination and creative power, it is a fair ground for 
assumption that all of these faculties are associated with the same brain 
segments that are functionally' the seat of emotional reactions. The 
further painstaking investigation of encephalitic patients may yet give 
us information as to^the function of the subcortical brain segments, 
and furnish valuable biological data with respect to the emotions and 
the higher creative processes. They analyze a series of cases. In a 
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study of the static, kinetic and synergistic mechanisms affected in 
encephalitis, and in such classified entities as chorea, dystonia muscu- 
lorum, striatal syndromes, paralysis agitans and multiple sclerosis, not 
only is it indicated that the damaged nerve centers are the same ana- 
tomically, but also it is suggested that the acute pathologic condition 
in the one case terminates in a histopathologic process which is the 
same in the chronic stages of encephalitis as in the conditions that 
obtain in the syndromes of older nomenclature. A review of histories 
and observations does not suggest a more or less constant relationship 
between the symptoms of the acute illness and the development later 
of a particular type of motor deficiency. 

A Study of the 1923 Epidemic of Anterior Poliomyelitis in Kansas.— 
Divelby (Jour. Am. Med. Assn., 1925, 84, 85) made studies of the 
data of the antero-poliomyelitis epidemic. If an early diagnosis is 
made and proper treatment instituted during the febrile stage, the 
resulting cord involvement is not only lessened, but in a great measure 
prevented. If proper treatment is carried out during the second or 
convalescent stage, from 75 to 85 per cent of the cases show marked im- 
provement or complete recovery, against 40 to 45 per cent of partial 
recovery if proper treatment is not carried out. -If proper treatment is 
carried out during the first and second stages, fully 90 per cent of the 
deformed limbs and backs can be prevented. Many cases recover 
spontaneously without treatment, while others still show signs of 
paralysis after one year of careful supervision. There are definite 
anterior poliomyelitis carriers. The infection is selective, and may 
run through neighborhoods or families, picking out various individuals. 
Most persons in a community during an epidemic have the disease 
in the light or abortive form, which gives immunity. 


The Dick Test and Active Immunization with Scarlet Streptococcic 
Toxin.— ZiNGHER {New York State Med. Jour., 1924, 24, 915) regards 
the Dick test as being a reliable method for determining susceptibility 
and immvmity to scarlet fever. In his experiences with the test in more 
than 7700 cases, 8 positive reactors and none of the negative reactors 
have developed scarlet fever. The rapid appearance of the reaction 
in from eight to twelve hours is of great clinical value for this purpose. 
The Dick test helps in the diagnosis of doubtful cases of scarlet fever. In 
232_ cases of scarlet fever the Dick test showed that 91.3 per cent gave 
positive reactions during the early stages of the disease and negative 
reactions during convalescence. There were 19 patients who gave a 
persistent positive reaction, of these 2 developed scarlet fever subse- 
quently. Of the remaining cases to the number of 17, 12 did not 
desquamate. 


Tetania Parathyreopriva and Idiopathic Tetany; Functions of Para- 
thyroids.— Paton {Edinburgh Med. Jour., 1924, 31, 541) produces 
evidence that apparently shows that the increased muscular tone 
which generally follows removal of the parathyroids indicates that these 
structures exercise an influence on the tonus of skeletal muscles. The 
marked increase of muscle tone, and the close similarity of the other 
symptoms to those produced by removal of the parathyroids which 
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follows administration of guanidin and its methyl compounds seems to 
show that they play a part in the maintenance of that tone. The fact 
that these substances are increased in the l)lood and urine after para- 
thyroidectomy, and in the urine in idiopathic tetany suggests that 
metabolism is controlled by the parathyroids and that it is through them 
that muscular tone is regulated. The immediate action of these sub- 
stances in one adequate dose is undoubtedly to stimulate the efferent 
neurons of the spinal cortl, and in a moderate dose to increase tlic e.vcita- 
bility of the ncuromyons. AVith repeated doses, they apparently become 
anchored on these structures to produce a condition of facilitated 
activity and this i)robably is their chief mode of action in tetany. That 
a decrease in the calcium of the blood is not the primary factor in the 
causation of the symptoms is shown by the effect of bleeding and 
transfusion of a calcium-free solution, and further by the fact that a 
decrease of the calcium in the blood may occur without tetany. There 
is no conclusive evidence to show whether this fall, when it occurs, is a 
result of the increase in the methyl-guanidin or a concomitant witli it. 
There is no indication that the increase in phosphates plays a direct part 
in the production of symptoms. 


Obesity in Children,— L.vngmead and C.VEVEnT {Lancet, 1924, 2, 
1111) have found that the blood-sugar curves in cases of great obesity 
in children are diverse in their outlines. Their experiments appear to 
show tliat pituitary gland substance given by moutli is not inert. As 
far as carbohydrate metabolism goes, the blood-sugar curve being used 
as an index, it seems logical to administer that lobe of the pituitary 
which produces the better effect, on sugar tolerance. Considering the 
cases generally, the whole gland gives quite good results. The results 
of the experiments taken collectively might be construed as indicating 
tliat a properly blended pluriglandular therapy in cases such as these 
would be beneficial. Thyroid extract may reduce Avcight in cases of 
this kind, but it can hardly be considered as a safe remedy because it 
does not restore carbohydrate metabolism to normal. Possibly the 
reduction of the blood sugar may be an useful guide. 


DERMATOLOGY AND SYPHILIS 


UNDER THE CHARaB OF 

JOHN H. STOKES, M.D., 

PROFESSOR OF DERMATOLOGY AND BTPHILOLOQY AT THE SCHOOL OF MEDICINE, 
UNIVERSITY OF PENNSYLVANIA. 


Simultaneous Vernes and Wassermann Tests for Syphilis.— Baylis, 
Sheplak and MacNeal {Arch. Dermal, and Syph., 1924, 10, 306), 
having made an investment in the elaborate equipment required for 
the performance of the Vernes precipitation reactions, report that 
the method is a distinct contribution to the exact reading of precipi- 
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ttition tests for syphilis. They conclude that exact mechanical control 
is possible throughout the procedure by the use of the mixing and drop- 
ping apparatus, and that more objective and exact quantitative results 
are possible than with any other flocculation method. They regard 
the test as an important check on the Wassermann reaction, but 
evidently do not accept it as a substitute for the Wassermann pro- 
cedure which gives more delicate shades of reaction between reagin and 
antigen. - . 

Incidence of Mixed (Syphilitic and Chancroidal) Infections.— 

VoNDEBLEHR (Arch. Dcrmat. and Sypli., 1924, 10, 314) states that 
58 per cent of 98 cases of so-called chancroid gave a positive blood 
Wassermann test on an average of seven and a half months after the 
deA'^elopment of the venereal sore. Typical chancres are 1.25 time^ more 
prevalent than the non-syphilitic venereal sores. Mixed infections are 
1.38 times more prevalent, and venereal sores that are syphilitic occur 
2.63 times more frequently than the uncomplicated chancroid. Mixed 
infections constitute 38 per cent of all venereal sores, and their recog- 
nition by careful study at first appearance and subsequent Wasser- 
mann follow-up deserves emphasis. 


An Experimental Study of the Prophylaxis of Syphilis with Arsphena- 
min, Neoarsphenamin and Sulpharsphenamin.—GREENBAUM and Har- 
kins {Arch. Dermal, and Syph., 1924, 10, 409) conclude, on the basis of 
animal experiments, using equivalent adult human doses of arsphena- 
min, neoarsphenamin and sulpharsphenamin, that a single curative 
dose equivalent to 0.9 gm. neoarsphenamin will not abort a syphilitic 
infection if given within three hours after infection. On the other 
hand three such doses administered on three successive days will abort 
the infection. It is advised, therefore, that three successive injections 
of twenty-four-hour intervals be given in the effort to abort a syphilitic 
infection immediately after inoculation. 


Treatment of Ivy Poisoning by Rhus Tincture and Antigen. — 

Williams and MacGregor (Arch. Dermal, and Syph., 1924, 10, 515) 
conclude that the method of Strickler {Jour. Am. Med. Assn., 1923, 80, 
1588) has greatly improved the therapeutic outlook in severe, fully 
developed cases of ivy poison. Before the dermatitis becomes marked 
thorough washing with soap and warm running water and applications 
of a warm slightly acidulated 1 or 2 per cent solution of potassium 
permanganate are effective. One year’s trial of the Strickler method 
in the advanced cases has impressed the authors favorably. The 
antigen should be given in doses of 1 cc from the start, the intervals 
between injections varying from twenty-four to seventj'-two hours. 
The larger doses were much more effective, and no ill-effects were 
observed. Rapid improvement usually followed the first dose. 


Is Dandruff Seborrheal? — Rulison and Highman {Arch. Dcrmat. 
and Syph., 1924, 10, 429) frankly take issue with the common tendency 
to regard dandruff as a manifestation of seborrheic dermatitis. They 
review in some detail the evidence for the actual existence of an entity, 
pityriasis simplex, which they believe to be due to an infection with the 
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bottle bacillus of Unna. Upon this infection they believe a staphylo- 
coccic infection may be superposed. Seborrhea, on the other hand, is, 
according to the work of Sabouraud, caused by the microbacillus of 
seborrhea. Seborrhea produces permanent baldness, which it is almost 
impossible to prevent. Pityriasis produces a gradual thinning of the 
hair which is easily checked and re-growth may be e.xpectcd. Sebor- 
rhea is not essentially a scaling disease, but pityriasis always is. One 
may have pityriasis in childhood, and at adolescence develop sebor- 
rhea, but in a combination of the two diseases the prognosis as to 
baldness is that of the more obstinate disease, namel}'', seborrhea. 
Infection with the gray staphylococcus OVelch’s Staphylococcus cpi- 
dermidis-albus) produces thicker, and more greasy, yellow scales, with- 
out the necessary production of seborrhea. 

Calcium Content of the Blood in Various Diseases of the Skin, 
Based on Three Hundred Cases.— Sciiwautz and Levin {Arch. Der- 
mal. and Syph., 1924, 10, 544), on the basis of a considerable series of 
cases and the review of literature, have concluded that with present 
methods of determining the calcium content of the blood no great 
importance can be attached to this item of blood chemistry in derma- 
tology. TJiey observed, liowe\'cr, some impro^'cment from internal 
administration of parathyroid and calcium lactate in patients with 
low blood calcium in eczema and furunculosis. They found the cal- 
cium content of no importance in urticaria. 


Scrofuloderma Gummosa (Tuberculosis Colliquativa).— Michelson 
{Arch. Dermal, and Syph., 1924, 10, 565) calls attention to a type of 
deep tuberculosis of the skin which begins independently of any under- 
lying tuberculous process in other structures. The process is akin to 
the scrofulous gumma of the French (tuberculosis colliquativa), the 
diagnosis of which is always difficult, even if its presence is suspected. 
It is most likely to be confused with a sj'philitic gumma, whose identity 
can only be recognized by histological e.xamination. The process is 
more frequently seen in children and especially upon the face and neck. 
The author isolated tubercle bacilli in his case, but they are usually 
difficult to find in older lesions. He pertinently emphasizes Volk’s 
warning that when the healing of a furuncle is unduty delayed one 
should be suspicious of a tuberculous process. A pseudofuruncular 
onset may mark these cases of tuberculosis colliquattya. The differen- 
tial diagnosis includes s;>q5hilis and sporotrichosis. Tuberculosis is of 
a livid cyanotic blue, as distinguished from the rusty-red color of a 
s^qihilide. 

Arsenic Cancer of Occupational Origin. — O’Donovan {Brit. Jour. 
Dermal, and Syph., 1924, 36, 477) reported three eases, all in sheep- 
dip workers. Sheep-dip eontains, mixed with an arsenite of soda, both 
arsenic sulphide and free arsenious acid. The process of manufacture 
is very dusty, and the workers usually present arsenical pigmentation. 
The author gives the face, abdomen, scrotum, buttock, clavicle and 
lower chest as regions frequently affected. Arsenic cancer has-been 
known since 1820. The constant presence of certain forms of arsenic 
on the skin in the form of dust can produce carcinoma cutis of the squa- 
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mous-celled variety. As in tar carcinomata^ many years of exposure 
are needed. The replacement of manual by machine methods of 
handling, with instruction and periodic medical inspection of^ workers, 
does away with the disease. Early operation seems to afford^a certain 
• cure. 

Fibrosarcoma of the Skin.— Darter and Ferrand {Ann. de Dermal, 
et de Syph., 1924, 5, 545) discuss the clinical and histological picture 
and the treatment of the curious entity known to dermatologist as 
fibrosarcoma of the abdominal wall. These cases are compa,ratively 
rare, and consist in the development of nodular lesions in the skin about 
the umbilicus, more frequently in males than in fenaales. Small, hard, 
fibrous nodules fuse to form a plaque, and later multiple tumors develop 
upon it. The larger lesions become slightly eroded over the surface. 
The process goes on for years, the lesions gradually breaking down and 
ulcerating with infection. There is no metastasis to neighboring 
glands and no involvement of the general health, the condition being 
purely local in character. Electrolysis and radium therapy are rela- 
tively ineffective, the resistance of the neoplasm being remarkable. 
Surgical extirpation of the fibrous plaque with all its tumors is the only 
procedure of value, and should be used as soon as the condition is 
recognized. 


OBSTETRICS 


UNDER THE CHARGE OF 

EDWARD P. DAVIS, A.M., M.D., 

PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA. 


Extra-Uterine Pregnancy at Full Term.— Gatlin {Jour. Am. Med. 
Assn., 1924, 82, 107) reports the case of- a primipara whose last mens- 
truation began December 12, 1921. Menstruation ceased and preg- 
nancy developed and the patient felt well until January 25, 1922; she 
then had an attack of pain and faintness which recurred on the follow- 
ing day, and after that at intervals there was pain and some fever. 
This gradually became so severe that no food could be retained, and 
tlie bowels did not move for two weeks. She was then taken to the 
hospital, anesthetized and a pessary placed in the vagina to support 
the uterus. The pessary was kept in position for five weeks. After 
leaving the hospital there was another attack of severe nausea, after 
which the patient felt considerably better. Petal movements devel- 
oped, and lie heart sounds were unusually distinct. After a period of 
unusual movement of the child the fetal movements ceased entirely. 
On examination the breasts contained a little secretion, the cervix was 
soft, but with no dilatation, and lie body of ^e uterus could not be 
made out. There was a bruit on the left side of the abdomen, but no 
fetal sounds. Apparently the uterus contained a dead fetus, and it 
was decided to bring on labor by packing the vagina and cervix with 
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gauze. Four rlay.s later tlic patient Avas nne.stlietizefl and tlie cervix 
dilated, Avlien the uterus Avas found cni])ty. The patient was then 
removed to a ho.spital and a roentgen-ray shoAved the fetus in a sitting 
])Osture, Avith the head at the margin of the ribs and the feet in the 
left iliac fossa, the back antcriorily, and to the right the shadoAV of the 
placenta could be seen apparently attached to the left abdominal Avail. 
On section a thin jimniotic .sac appeared adherent to the transA'crse 
colon and small intestines, and it AA'as impossible to pass the hand 
around the sac. It Avas opened at the edge of the placenta, the fluid 
carefully removed anrl the child deliA'crcd. The fetus Avas 55 cm. long, 
Avcighed 7^ pounds and had been flead sCA’cral Aveeks. The effort to 
remoA’c the placenta Avas foIloAved by .such hemorrhage that it could 
not be continued. The sac AA’as scAA’cd carefully to the peritoneum, and 
the AA'ound left open and loo.scly packed Avith gauze, Avhich AA'as changed 
daily. TAA’cnty-scA'cn days after the operation about half of the 
placenta could be rewoved AA’/thout giA’ing the patient pain; a few days 
later the entire placenta Avas rcmoA'cd. The AA-ound AA’as kept packed 
Avith gauze and scA’cral ounces of 1 per cent dichlorarnin-T AA'ere poured 
into the caA-ity daily until it became sterile. The abdomen healed 
perfectly AA’ithout additional suture. The Avidc open drainage, it is 
thought, Avas responsible for the mother’s rapid rccoA'ery, The inci- 
sion Avas made along the border of the right reetus muscle, and this AA’as 
thought to be favorable for the complete and rapid union. The blood 
vessels at the placental site did not close until forty-tlircc days after 
the death of the child. 


.Cesarean Section at Seven Months for Premature Detachment of 
the Placenta in Bifid Uterus.-— Caraven {Guncc. ct Obsf., 1924, 9, 1S4) 
reports the case of a Avoman, aged tAA’enty-tAvo years, aa’Iio had sufl'ered 
AAuth pain and distress at menstruation. She AA’as about scA’^en months 
in her first pregnancy. On examination a bifid uterus AA’as found AA’itli 
a pregnancy developing in the left cornu of the uterus. There AA’ere 
sj’inptoras of irritation and pain, and the patient AA’as put at rest AA’ith 
hot applications. She improA’ed and the tumor in the left side increased 
in size. It gradually assumed the proportions of a seA’en-montlis’ 
uterus. The head of the child AA'as uppermost and the body AA’as flexed 
from left to right. The patient Avas taken Avith considerable hemor- 
rhage and premature separation of the placenta Avas diagnosed. The 
placenta Avas aboA’e and to the left near the fetal head. At operation 
tlie bifid uterus Avas present, and the pregnancy Avas as had been diag- 
nosed. The placenta had partially separated. A section of the uterus 
Avas at once made, delivering the child, folloAved bj’ supraA’aginal hys- 
terectomy AA’ith tlie remoA’al of tlie appendages. The mother and 
child made a good recovery, ' 

Hydatid Moles in the Uterus.— B ell (Jour. Ohst. and Gyncc. Brii. 
Evijj; 1924, 31, 276) describes the case of a AA’oman, aged tAA’enty-four 
years, a multipara, admitted to the hospital AA’ith complete amenor- 
rhea, except for a slight shoAV for one da^’. The uterus was the size 
of tAveh’e AA’eeks’ pregnancy, the cerA’ix soft and the body of the uterus 
boggy in consistence. Anterior hj’sterotomy Avas performed and a 
mole easily remoA’ed. The patient made an uninterrupted recovery. 
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On examination the specimen was a mass which comprised vesicles 
mixed with blood clots; there was a small amniotic cavity without an 
embryo. On microscopical study the villi had undergone degenera- 
tion, and there was considerable blood clot. The specimen was that 
of a blood mole. The patient stated that her last menstruation had 
begun and ended eleven months before her admission to the hospital 
for treatment.- The mole had been carried in the uterus then for a 
considerable time. Wilson {Ihid) reports the case of a multipara who 
had ceased to menstruate, morning sickness had developed and the 
ninth month after the cessation of menstruation the patient came for 
examination and the uterus was found to be about four weeks’ preg- 
nancy in size, eystic, witli a soft cervix. There were no distinctive- 
changes in the breasts or vagina. An examination was made a month 
later, and there had been no increase in the size of the uterus. The 
uterus was emptied by passing bougies and giving pituitrin followed 
by the very slow expulsion of a mole. The patient had a chill following 
this, but the temperature fell to normal and the patient recovered. 
On examination there was an amniotic cavity containing a fetus 12 mm. 
in length, while tlie remainder of the specimen consisted of vesicles 
which were degenerated villi. 


Pregnancy Complicated by Encephalitis Lethargica. Herd {Jour. 
Ohst. and Gynec. Brit. Emp., 1924, 31, 267) reports the case of a primi- 
para, aged twenty-four years, with headache and edema of the ankles 
in the thirty-sixth week. After severe frontal headache the patient 
had what was said to be a convulsion, and was removed to the hospital 
as a case of eclampsia. On admission she was restless, her color was 
good, station was normal and blood-pressure was 130. The gestation 
was normal at the thirty-sixth week. The cervix admitted two fingers 
and die membranes could be felt. The urine taken by catheter was 
highly albuminous; within six hours after admission the patient had 
six fits without cyanosis and regained consciousness within five minutes. 
Then there were convulsions with marked cyanosis similar to those of 
eclampsia. Consciousness was gradually regained, and labor devel- 
oped with spontaneous birth of a living male child. The plaeenta was 
delivered spontaneously and showed no abnormality. For. the first 
five days after delivery the patient remained partially comatose, rest- 
less, with rhythmic contraction of the muscles of the lower jaw, tem- 
perature ranging from 99.6° to 102° F. Albumin was always present 
in the urine, but the blood mea was not high. Involution proceeded 
normally. The patient had been treated by lavage of the colon, blood- 
transfusions with citrated blood and two injections of morphin (| gr.) 
were given on the first day. The patient was transferred to a general 
hospital, where she died on the tis^entieth day after delivery. At 
autopsy a careful search was made for evidences of toxemia but none 
were found; the condition was typically encephalitis lethargiea. His 
second case was a primipara who in the thirty-fifth week beeame sleep- 
less and neuralgic, attributed to fright. There was nothing to suggest 
toxemia. On admission to the hospital the patient was exeited, restless, 
rational and with a normal pulse and temperature. There were con- 
tinuous movements of the muscles of the head, face and limbs. The 
eyes were normal and so were the reflexes. The urine contained con- 
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siclerable albumin. The thyroid gland was not enlarged, and the 
patient was very constipated. At first she was thought to have chorea, 
but treatment addressed to this condition was without result, and tlie 
case was then recognized as one of encephalitis lethargica. On the 
fourth day the patient gave birth to a still-born, non-macerated female 
child, and during labor and afterward was unconscious for some time. 
The temperature rose from 100° to 102° F, During the next four 
days she was semiconscious, restless with delusions and subsecjuently 
her condition improved, but complete recovery did not occur and is 
not expected. Postmortem examination of the child revealed nothing 
of significance. 


A Study of the Syphilitic Placenta.— Monckeberg and Aviles 
{Gynec. ct OhsL, 1924, 9, 419) liave made a histological and patliological 
study of the syphilitic placenta, and illustrate their findings. The 
predominant lesion is that of licmatosis which, in proportion to its 
severity, aflccts the nutrition of the fetus. The different lesions 
found were infarcts, endarteritis, necrosis of the villi, thrombosis, 
hemorrhage, the diminution in the capacity of the blood channels of 
the placenta— these conditions may result in the death of the embryo. 
The VTiters bring up the question of the presence of the treponema 
pallidum in the syphilitic placenta. They could not successfully iso- 
late this germ in the placenta and question whether this was due to 
faulty technic. In 30 per cent of tlie fetuses studied in these cases 
the treponema was found in the liver, so that they believed the failure 
to find it was not through an error in technic. 


The Live Method of Obstetric Teaching.— Green and Armytage 
{Jour, Ohst. and Gyncc. Brit. Emp., 1924, 31, 21S) state that the roent- 
gen-ray study of labor made by Warnekros, and Hollands’ Researches 
on Intracranial Straws has tlirown new light on the mechanism of labor 
and require new methods of demonstration and teaching. To make 
teaching more interesting the VTiters take t^venty students at a time 
for six weeks: each morning one hour is devoted to clinical gynecology 
and one hour to clinical obstetrics. They use for demonstration an 
especially made large female dummy, lined with a clean warm turkish 
towel, and in this is placed, shortly after it has been nursed, a recently 
born baby, up to ten days old. One by one the different presentations 
are taken up, the mechanism of labor is demonstrated and complica- 
tions and treatment reviewed. The movements of the live child, 
clothed in one thickness of garment only, impress the student. The 
cord is illustrated by red tape sewed to the clothing, and with the 
dummy turned on its left side the reason for flexion and the mechanism 
of the perineum can be observed. By placing one or more small flat 
hand towels under tlie lining towel, between the sacral promontory 
and the baby’s head, a moderate contraction of the pelvic brim of 
the model is made, and the study can be carried out of the relation of 
the head to the pelvic brim, and ^e various tests of labor. ^ The writers 
make every demonstration a clinical lecture, using living material 
on all occasions. Classes should be held in a warm room near the 
lying-in ward. Each class should not be greater than twenty. The 
assistance of nurses is always needed. The baby should be a small and 
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healthy one, and if carefully handled no harm can be done. In induc- 
ing labor when a bougie could not be obtained, the writers have 
used rubber tubing, into which they inserted a thin piece of bambo 
or flexible stick; a piece of silk was tied tightly around the tubing just 
above the end of the stick. To demonstrate the method with the 
live baby, a conical bag of clean canvas or linen was used which was 
fitted loosely over the child’s head, with the apex representing the 
cervix. This apex of the bag may be grasped by forceps, opened with 
scissors to represent the open cervix and bougie can then be introduced 
as a demonstration. By using rubber sheeting the pelvic floor can be 
represented and its mechanism and lacerations can be taught. The 
placenta can be represented by a sponge and other similar methods are 
available. The writers believe that when inexpensive materials are 
employed, the consta-nt .presence of the instructor and the use of 
living material will make obstetric teaching far more efficient. He 
does not believe the use of a still-born fetus is efficient. He adds two 
illustrations, with small tracings of the pelvic floor. 


Etiology of Certain, Congenital "DelefA^.—'QA.GG {Am. Jour.Ohst. and 
Gynec., 1924, 8, 131) contributes an illustrated paper upon this subject, 
presented before the New York Obstetrical Society. His work con- 
sisted of experiments upon animals to determine the effect of the 
roentgen-ray and other sources of possible malformation. He finds that 
structural defects arise from arrested development with blood vascular 
disturbances. In some cases this is poor blood affecting the vascular 
endothelium or other conditions in the vessels. The local area of such 
extravasation occurring at a critical period in the development of an 
organ may interfere with processes of development and thus lead to 
structural defects. In experimental work the eyes of animals are 
often affected because the bloodvessels of the head readily give away 
and permit extravasation of blood. Club feet and syndactylism are 
the result of these changes in the extremities. Entire organs are 
sometimes affected, such as the kidneys, and their development may 
. be partially or wholly suppressed. In newborn children many such 
lesions in the head can be traced to birth injury by instruments, pelvic 
pressure or partial asphyxia and increased blood-pressure during labor. 
Similar hemorrhages, however, have been found in children examined 
in the uterus during Cesarean section. In these cases birth pressure 
plays no part. Congenital nevi indicate that such blood disturbances 
occur in the prenatal period. Club feet are often ascribed to the 
faulty position of the child in the uterus or to paralysis and malforma- 
tion of the affected limb. No light is throAvn on this subject by the 
study of the development of abnormal structure. Cases where the eye 
is poorly developed or is entirely lacking may be traced to these blood 
vascular disturbances. 


Anesthesia' in Obstetrics. Boyle and Hewer {Jouv. Obst, and 
Gynec. Brit. Emp., 1924, 31, 264) have summarized their experience' 
at St. Bartholomew’s Hospital. For analgesia during normal labor 
tlie patient is alloAved to give herself nitrous oxide as she feels the 
pains approaching. For the application of forceps pure gas-oxygen 
tliey believe to be an ideal method. For Cesarean section, in addition 
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to gas-oxygen, some ether is necessary, and if tlie percentage of oxygen 
be increased just before delivery the baby will be bright red in color 
and will cry instantly. The suturing of the uterus and of the abdom- 
inal wall can generally be done under gas-oxygen alone, as the muscles 
have been stretched during pregnancy and absolute relaxation is 
unnecessary. This method of anesthesia also sufliccs for induction of 
labor and other vaginal operations. A liighly nervous patient may 
receive morphin and scopolamin before taking the gas-oxygen and 
ether or cthanesal. As regards spinal anesthesia, they do not consider 
it safe in eompari-son with general anesthesia. The mortality of this 
method they believe to be about 1 in 400. They believe that the endo- 
tracheal method of .'incsthcsia will be superior to others for major pelvic 
surgery. They advocate the combination of gas-oxygen, cthanesal 
and chloroform. The patient is first anesthetized fairly deeply by 
inhalation, and under the guidance of a laryngoscope a tracheal cath- 
eter is passed and gas-oxygen and chloroform are given down the 
catheter until the patient ceases to cough, and the chloroform is turned 
off and cthanesal substituted. Itespiration is extremely shallow, and 
can be stopped if desired and the color of the patient is always good. 
This results in an absolutely relaxed abdominal wall and without 
protrusion of the intestines and without congestion of the lungs. This 
must be given with proper apparatus and by an c.xpert to be successful. 
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Chemical Hysterectomy. — Chemical hysterectomy is presented by 
Babcock {Amer. Jour. Ohst. and Gyncc., 1924, 7, 693) as an additional 
measure for the removal of the essential parts of the uterus, but it is 
to be used with care and good judgment. It has a somewhat limited 
field and will not eliminate the use of radium in gynecology or tlie 
scalpel for hysterectomy. ObYuously more dangerous tlian radium and, 
therefore, not even a competitor against the simpler forms of iiterine 
bleeding, it has the advantage of permanency of action and the elimina- 
tion of any associated uterine infection. It is probably more certain 
than simple ligation of tlie Fallopian tubes or the use of the roentgen-ray 
or radium, in producing sterility and some surgeons maj’^ welcome this 
method as a means of escaping from an occasional very difficult or 
dangerous hysterectomy. In performing this operation tlie patient is 
prepared and placed in position as for a uterine dilatation. Local, 
nitrous oxide or narcotic anesthesia may be used. The cervix and inter- 
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nal OS are dilated sufficiently for the introduction of a uterine packer. 
The cavity of the uterus is explored and scrapings or discharge is 
removed for laboratory ^study. A uterine _ packer, preferably with 
an obturator is introduced well through the internal os and the cavity 
of the cervix and uterus thoroughly packed with a narrow gauze tape 
impregnated with a saturated solution of chlorid of zinc. During 
this procedure the vagina is protected with a strip of gauze impregnated 
with dry sddium bicarbonate that extends from behind the cervix out 
under the weighted vaginal speculum. The vagina is now so packed 
with other strips of soda-impregnated gauze that the cervix and the 
caustic tape issuing from the cervix, are completely surrounded. The 
packing, including the caustic tape, is withdrawn in seventy-two. 
hours or less, dependent on the amount of gauze used and the thickness 
of the uterine walls. The uterine slough will usually come away about 
the end of a week and it is wise to keep the patient in bed one week and 
under supervision for nine days. Rarely is a secondary packing 
required. Marked secondary oozing is not usual, but should it occur, 
the patient should be put in the knee-chest position, a speculum inserted 
and the vagina carefully packed with gauze after dusting in 5 or 10 gr. 
of alum. If the slough has not been expelled by the ninth day, it 
should be removed by forceps or the finger, provided it is no longer 
attached to the uterine wall. Babcock gives specific instructions con- 
cerning the preparation of both the caustic tape and the alkaline gauze 
and also the method of computing the length of time that the tape 
should be left in place in various types of cases. 


Etiology of Cancer.— For many years Willy Meyer {Jour. Cancer 
Research 1924, 8, 45) has been deeply interested in the subject of cancer 
and its causation and in his Presidential address before the American 
Association for Cancer Research he summed up his present belief 
concerning the etiological factors in cancer. He reminds us that by 
general agreement of competent investigators the observation is 
throughout accepted as a fact that spontaneous cancer cells descend 
from normal cells of the tissue in which the cancer arises. To the pro- 
cess of transformation of the cells from one state to the other, parasites, 
like numerous other non-specific factors, such as mechanical, thermal, 
actinic, chemical, endocrine, hereditary, stand in the relation of the 
match to the heat radiating from the fire which it has kindled, viz. 
inciting but incidental. Current experimental production of primary 
cancer by various non-specific means makes the search for the specific 
cancer agent appear as no longer advised, and seems to prove that 
irritation is ordinarily the starting point of developments tending in the 
direction of cancer. As nearly as anything can be certain in medicine, 
tliere is no cancer contagion or specific infection, since observations 
seem to prove tliat cancer is in every instance an individual experience. 
More than one individual may receive a. non-specific inciting factor 
from the same source, and then independentljq by reason of the same, 
may or may not develop cancer. Around a source disseminating 
directly, or indirectly through intermediate hosts, one or more non- 
specific inciting factors, “cancer houses,” “cancer districts,” “cancer 
tov ns may grow up and in order to reduce cancer incidence such com- 
mon sources should be sought out and abated. One such source seems 
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to be the rat. Systematic rat extermination, already suggested for 
economic and hygienic reasons, appears advisable from the point of 
view of reducing the number of cancer-incitii\g factors. From the same 
point of view prophylactic anthelmintic treatment at frequent regular 
intervals throughout life, applied as broadly as vaccination against 
smallpox, might possibly work a reduction of cancer incidence, according 
to Meyer. Such a proceeding would be of still greater value if in addi- 
tion means could be found to reach and render harmless the lan^fe in 
the various organs. 


The Time for Operation in Ectopic Gestation,— There always has 
been and probably always will be a controversy as to whether ruptured 
ectopic pregnancy demands an immediate operation or should be 
watched temporarily until the period of shock is passed. All will 
agree that it is most dangerous to operate while the patient is in shock, 
but on the other hand, in some cases of the tragic type, the patients 
never react and die if untreated. Some interesting studies on the sys- 
tolic blood-pressures in these cases have been made by Welton (Avier. 
Jour. Obsf. and Gyn., 1924, 7, 158) who concludes that nothing is gained 
by operating while a patient is in shock for he states that if the patient 
docs not die at the time of her initial collapse, it denotes she will respond, 
to a certain degree, to measures in treatment. He believes that all 
ectopic pregnancy cases should be given a trial to demonstrate what 
they can do by way of a reco\'cry, wliich will be well shown by tlie systolic 
blood-pressure readings. In all unruptured ectopics, surgery is tlie 
rule. If the pressure continues to fall in spite of treatment, surgery is 
imperative. Similarly, in a pressure that reacts to, at the maximum, 
115 mm., operation is indicated, because if the pressure is permitted to 
return to normal, the sealing clot may be disturbed and renewed hemor- 
rhage and shock occur. In the moribund type of case, with an initial 
pressure of 50 or lower, the rise is never back to normal limits. It is 
important to remember tliat a pressure that rises and then remains 
stationary calls for surgery: The lehgtli of time to wait while a pressure 
remains stationary depends upon the type of case, and is governed by 
the experience of the operator. Any pressure that rises and then begins 
to fall calls for immediate surgery. On the whole, tlie sj'stolic blood- 
pressure is a very good index of the patient’s condition. 
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A Study of Hypersensitiveness to Derivatives of Hemolytic and 
Non-hemolytic Sfreptococci. — Mackenzie and Hanger {Proc. Soc. 
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Exper. Biol, and Med., 1924, 21, 442) tested a large number of patients 
with a variety of conditions, using filtrates and extracts of hemoly ic 
and non-hemolytic streptococci obtained from tlie interior^ of tonsils 
immediately after tonsillectomy. The intracutaneous injection of 0-01 
to 0.04 cc of filtrates of young broth cultures produced in nearly all 
adults positive reactions, which developed after a latent period of eight 
to twelve hours. The intensity of the reaction varied from a central 
red, slightly tender elevation surrounded by slight swelling and ery- 
thema, 1.5 to 2.5 cm. in diameter, to stronger reactions consisting of a 
central pustule which always proved to be sterile on culture. The 
pustule was surrounded by a red, hot, indurated zone with an ery- 
thematous.halo, measuring as much as 10 to 12 cm. in diameter. The 
full intensity of the reaction was attained after twenty-four to forty- 
eight hours, fading in two to ten days and leaving a pigmented spot 
with a fine desquamation in some cases. Very young children did not 
react to the substance. The non-hemolytic streptococci obtained from 
routine throat cultures in the absence of acute infection were much 
less capable of producing active filtrates' than non-hemolytic strepto- 
cocci obtained from excised tonsils. Certain non-hemolytic strepto- 
cocci quickly lost the capacity to produce the active substance when 
cultivated outside the body, The active substance present in tlie 
twenty-four-hour filtrates withstood boiling and did not rapidly deterio- 
rate when kept at ice-box temperature. Some individuals reacted 
more strongly to filtrates, others to constituents of the bacterial cell. 


Lesions of the Aorta Associated with Acute Rheumatic Fever and 
with Chronic Cardiac Disease of Rheumatic Origin. — “The question 
as to whether the still unknown virus of acute rheumatic fever may 
localize in the aorta has not been satisfactorily answered.” Conse- 
quently, Eappenheimek and von Glahn {Jour. Med. Research, 1924, 
44, 489) conducted a comparative histological study of the aortse in a 
series of 76 rheumatic cases, and in 77 non-rheumatic cases, dying from 
a variety of diseases, as well as an equally large series of syphilitic 
aortitis cases. In the selection of cases for the rheumatic group the 
authors based the diagnosis upon the clinical history of one or repeated 
attacks of rheumatic fever, or of chorea, or of repeated attacks of ton- 
sillitis; upon the finding of typical rheumatic lesions at autopsy, namely, 
verrucose endocarditis, showing the characteristic structure and absence 
of bacteria in sections; upon Aschoff bodies in the myocardium asso- 
ciated in the recurrent cases with the elliptical perivascular areas of 
fibrosis; upon fibrinous pericarditis or pericardial adhesions, and chronic 
mitral disease, not arteriosclerotic. The sections for microscopical 
exarnination were stained with hematoxylin-eosin, with Weigert’s elas- 
tic tissue stain, followed by hematoxylin and van Giesen’s picrofuchsin 
and with tlie Una-Pappenheira methyl-green-pyronin method. The 
most distinctive lesions encountered in tlie rheumatic group were the 
dense and often acellular scars in the vieinity of the nutrient vessels, 
and the Aschoff cells or nodules in tlie adventitia. In comparing the 
lesions witli those found in s.>qihilis, tlie authdrs called attention to 
the fact that in sjqihilis there is a much greater lymphoid and plasma 
cell reaction in both media^and adventitia. The rheumatic scars 
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remained confined to tlie vicinity of normal penetrating vessels, whereas 
the syphilitic granulation tissue was attended by the formation of new 
capillaries and the resultant scars were far more extensive and led to 
a far greater destruction of elastic and muscular fibers. The authors 
concluded that “further stud^' is necessary to determine the distribu- 
tion of the lesions in the aorta, the possible occurrence of similar 
changes in peripheral vessels and their clinical significance.” 


Inoculation and Implantation Experiments in Monkeys with Glands 
from Cases of Hodgldn’s Disease.— The e.xperimental results obtained 
in Hodgkin's disease can be placed in one or other of the three following 
categories; (1) The production of a tuberculous lesion in experimental 
animals by the injection of Hodgkin gland emulsions (Cignozzi, 1900; 
Schaeffer, 1914); (2) the reproduction of the liistological changes of 
the disease as seen in man by the injection of cultures of a diphtheroid 
bacillus recovered from the lymph glands in cases of Hodgkin’s disease 
(B\mting and Yates, 1913, 1914); (3) negative findings (Longcope, 
1908; Torrey, 191G; Cunningham and McAlpin, 1923). These various 
results are in keeping with the different views as to the etiology of 
Hodgkin’s disease, arrived at by various observers on other grounds, 
namely, that it is: (1) An atypical form of tuberculosis; (2) a specific 
infection bya diphtheroid bacillus; (3) agranuloniaof unknown etiology; 
(4) a neoplastic disease. Stewart and Dobson {Brii. Jour. Exper. 
Path., 1924, 5, G5) inoculated 3 rhesus monkeys witli lymph glands 
from a case which showed a 'well-marked eosinophilia in fJic glands, 
and 1 bonnet monkey with the glandular material from a case wliich 
did not show eosinophile cells, but which c.xhibited microscopically, 
typical, active cellular Hodgkin’s disease. In each e.xperiment lap- 
arotomy was performed, and some small chips of a Hodgkin gland just 
excised from tlie patient v'ere implanted into some of the mesenteric 
lymph glands or into the spleen, or both. One rhesus monkey, after 
four and a half months, showed an unusual degree of simple hyper- 
plasia of the lymphoid follicles and of the Malpighian bodies of the 
spleen, especially of tlie germ centers in each instance, together with 
a peculiar giant-cell reaction, probably of foreign-body type, around 
the implanted material. The remaining experiments jdelded com- 
pletely negative results, tlie bonnet monkey being under observation 
for three years and 1 Macacus rhesus for two years befoi'e they were 
sacrificed for e.xamination. The authors conclude by saying that 
“ These experiments afford further proof that whether or not Hodgkin’s 
disease is an infective granuloma, it is at least not due to a virus capable 
of reproducing the disease in monkeys.” 


The Prevention and Cure of Rickets by Means of Bile. Since 
it has become well established that cod-liver oil prevents and cures 
rickets, Kapsinow and Jackson (Proc. Soc. Exper. Biol, and Med., 
1924, 21, 472) conducted a series of experiments on tliirty-two-day-old 
rats to ascertain whetlier products of mammalian liver, in particular 
bile, might not exert a similar action. The rats were divided into 
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two groups. To one group freshly obtained gall-bladder bile from the 
pig was added to a rickets-producing diet which was given for a period 
of thirty-five days. In the otlier group rickets was produced by giving 
the diet and then bile was added to the diet and given to the animals 
for a period of fifteen days. It was found that 7 cc of pig bile per day 
prevented the development of rickets in the rats of the first group, 
while 3 cc of pig bile per day did not completely prevent the develop- 
ment of rickets and 1 cc exerted a well-marked inhibitory action. In 
the second group 7 cc of pig bile per day completely cured rickets when 
fed for a period of fifteen days; 5 cc and 2.5 cc of bile per day did not 
completely cure rickets, although 5 cc exerted a manifestly greater 
curative action than 2.5 cc. The control rats all showed rickets. 


A Fatal Infection with, an Organism of the Proteus Group. — 

As cases of fatal infection with organisms of the proteus group are 
rare, Waeren and Lamb {Jour. Med. Research, 1924, 44, 375) report an 
instance which occurred in a man, aged thirty-one years, who was 
suffering from myelogenous leukemia, tuberculosis and a severe Vin- 
cent’s angina. The proteus-like organism was isolated from two ante- 
mortem blood cultures and from postmortem cultures of the heart’s 
blood, pericardial sac, liver and spleen. According to morphology, 
mobility, proteolytic activity and fermentation reactions, the organism 
could be identified as a member of' the proteus group, although it did 
not correspond to any previously described organism. It was patho- 
genic for laboratory animals, causing septicemia and necrosis of liver, 
heart muscle and adrenals. The filtrate of young broth cultures were 
toxic and had similar pathological effects on the tissues to those pro- 
duced by the organisms. 


Variations in the Number of Blood Plates Associated with a Com- 
mon Cold. — It has been shown tliat the disappearance of microor- 
ganisms from the blood stream into which they have been introduced 
is preceded by their agglutination and that this agglutination is brought 
about by the blood plates. From these and other findings it appears 
that the blood plates are concerned in the resistance to bacterial infec- 
tion and a determination of plates to the site of action would infer at 
least a temporary fall in their number in the circulating blood whence 
they are drawn. _ Bannerman {Brit. Jour. Exper. Path., 1924, 5, 16) 
had an opportunity to observe the fluctuation in the daily blood-plate 
counts of an individual with an apparently arrested pulmonary tuber- 
culosis, who developed an acute nasopharyngeal “ cold.” The average 
plate count of this person in his normal condition lay in the region 
of 340,000 per c.mm. During the “cold” the number fell to about 
240,000 per c.mm. until the terminal stages of the “cold,” when a 
rise above the normal average occurred and was then followed by a 
resumption of the normal level. 
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Malta Fever: Cattle Suggested as a Possible Source of Infection.— 
Evans (Pvb. Health Hep., 1924, 39, 501) summarizes her work as 
follows: Five Inmdred luiman serums from patients suffering with a 
variety of diseases were tested for agglutinins specific to B. melitensis. 
Fifty-nine, or ll.S per cent, gave a definitely positive reaetion in 
dilutions of 1 to 5 or higher. One serum had a titer of 1 to 320, which 
would lead to an unquestioned diagnosis of Malta fever in regions where 
tlie disease is endemic. The patient was unaware of any possibility of 
having contracted an infection from goats. He was in the habit of 
drinking raw cow’s milk. Absorption tests wdth the serum showed tliat 
this patient was infected with tlie abortvs (bovine) variety of B. meliten- 
sis. The titers of tlie remaining 58 scrums which gave positive reactions 
varied from 1 to 5 to 1 to 40. TJie suggested explanation for these 
positive reactions is that the agglutinins were produced as a specific 
response to B. melitensis ingested in cow’s milk, although such an 
infection may not necessarily have caused a notable illness. 

The Prevalence and Trend of Drug Addiction in the United States 
and Factors Influencing It. — Kolb and Dumez (Pi/b. Health Rep., 
1924, 39, 1179) give the following summary and conclusions: The 
evidence seems to show tliat a maximum estimate for the number of 
addicts in tlie United States at tlie present time would be 150,000. 
The estimates based on actual counts and on tlie available supplies of 
narcotics, together with tlie conditions reported by tlie physicians 
interviewed, point to about 110,000, which number is believed to be 
nearly correct. The number of addicts has decreased steadily since 
1900. Before this decrease set in there may have been 264,000 addiets 
in tliis country. The greater number of addicts in prison at present as 
compared witli former years is due to the rigid enforcement of recently 
enacted laws and not to an increase in tlie prevalence of addiction. 
The average daily, addiction dose of the opiates in terms of morphin 
sulphate or heroin hydrochloride is not less than 6 gr. The dose 
of cocain hydrochloride is practically the same. The quantities of 
narcotics imported by tliis country at tlie present time are believed to 
be only slightly in excess of the amounts required to supply medicinal 
needs. Wliile physicians have been credited vdtii being responsible 
for the creation of many addicts in the past, it is concluded as a result 
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of our studies and observations that but few cases of recent addiction 
can be so attributed. Before the enactment of restrictive laws in this 
country there was much opium smoking and addiction to gum opium and 
laudanum. Today addicts use tlie alkaloids or their derivatives almost 
exclusively. Cocain hydrochloride was used alone by a large number 
of addicts prior to 1915, but is now used only in conjunction with the 
opiates except in a few cases. The proportion of the delinquent type 
of addict is gradually increasing. This is apparently not due to an 
increase in the number of this t^^e, but to a gradual elimination of nor- 
mal types. From the trend which narcotic addiction in this country 
has taken in recent years as a result of the attention given the problem 
by the medical profession and law-enforcement officers, it is believed 
that we may confidently look forward to the time, not many years 
distant, when the few remaining addicts will be persons taking opium 
because of an incurable disease and addicts of the psychopathic delin- 
quent type, who spend a good part of their lives in prisons. 


Epidemiological Principles Affecting the Distribution of Malaria in 
Southern United States.— Maxcy {Pnh. Health Rep., 1924, 39, 1113) 
enumerates the following factors which determine the distribution of 
malaria: (1) Anopheline mosquitoes which feed upon man must be 
propagating in sufficient numbers within flight range (about 1 mile) 
of human habitation; (2) human beings with the sexual forms (gameto- 
cytes) of the malaria parasite in their peripheral blood must be accessible 
to and bitten by these mosquitoes; (3) temperature must favor comple- 
tion of the life cycle of the parasite in the mosquito; (4) if the level of 
prevalence is to be maintained, infectible human beings must be acces- 
sible to and bitten by infected mosquitoes so that at least one new 
infection occurs for each old one that recovers. Given the conditions 
which we at present know to be favorable, a careful survey for enlarged 
spleens or parasites may (or’ may not) show a malaria problem to be 
present. On the other hand there are large areas where conditions 
exist which are obviously unfavorable to the transmission of malaria, 
that is where the population is composed of enlightened, well-to-do white 
families living in well-screened houses in prosperous sections on cleared, 
cultivated, and thoroughly drained farm land and in towns with the 
best sort of medical attention. To persons living imder these conditions 
malaria is practically an unknown disease. It follows, then, that 
malaria is not an ubiquitous disease in southern United States, as is, 
for instance, such a disease as measles. It exists where certain more or 
less well-known requirements as to the mosquito host and the human 
host are realized. Malaria is characteristically a focally distributed 
disease. 

Foci are classified as follows: (1) Endemic— where conditions are 
favorable for the transmission of malaria year after year. (2) Epidemic 

universal prevalence, usually due to new conditions or circumstances. 
It should be emphasized that there may be a considerable element 
of chance in epidemic outbreaks of this type. It is a fortuitous cir- 
cumstance that at the particular time when Anopheles are more abun- 
dant than usual, a malaria patient with many gametocytes in the 
peripheral circulation is housed in a location most exposed to the bites 
of these mosquitoes, and tliat subsequently, although perhaps only one 
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of these mosquitoes survives to become infective, this mosquito happens 
to reach a room or a tent in whieli many persons arc sleeping and takes 
an infecting blood meal on several of them, thus precipitating an out- 
break. There arc many places in this chain of events where the sequence 
may be and probably is interrupted much more frequently than it is 
successlully completed. (3) Potential— where' one or another form is 
usually alisent but where all may occasionally be present, resulting in 
an outbreak. I"or instance, all the factors may be present at a given 
time e.xcept a carrier accessible to the bites of Anopheles; and, if one 
happens along at this particidar time, transmission occurs. Or, all 
the faetors may be present e.xcept a suflicient number of Anopheles, 
the creation of a small pool of water by the filling up of an old drainage 
ditch or culvert, or by the building of a roadway, having furnished the 
missing link. In a jirison outbreak, the prorluction of a small number 
of A. quadrimaculatus in clo.se proximity to a crowded, unscreened 
camp, constituted a potential focus. Jt became an epidemic focus wlicn 
a human carrier appeared upon the scene. 

Maxc\'’s sumnniry is as follows: The factors favorable for the trans- 
mission of malaria in southern United States arc now fairly well known. 
The disease is not ubiquitous, but exists in those localities where 
certain rather highly specialized coiulitions are realized. Where these 
conditions are present continuously year after year, the focus is endemic, 
where brought into existence siKldcnly by some unusual circumstances, 
the focus is epidemic; where they may be realized at any time, though 
one or another factor is u.sually ab.scnt. the focus is potential. Numeri- 
cal expression of the amount of malaria in a given rural area is not so 
necessary to the practical health administrator as is a clear understand- 
ing of the distribution of the disease. Sufficient field study' should be 
made to establish the localities in Avhich the disease is indigenous and 
the relative importance of different foci to the surrounding country from 
an epidemiological point of view. Efl'orts to control the disease must be 
directed ultimately tOAvard the endemic centers. Tlie measure of 
effective control is the demonstration that the amount of malaria trans- 
mission taking place is no longer considerable so, far as community 
measures are concerned. 
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PAIN PHENOMENA OF THE FACE, THEIR ORIGIN AND TREAT- 
MENT WITH SPECIAL REFERENCE TO TRIGEMINAL 

NEURALGIA. 

By Charles H. Frazier, M.D., 

PHILADELPHIA. 

(Read before the Section on Oral Surgery of the First District Dental Society of 

New York, October 22, 1924.) 

The consideration of sensory disturbances in the region of the 
face, more particularly pain phenomena, at once opens a field in 
which there is abundant opportunity for discussion— a discussion 
which if followed beyond a very superficial study, takes us into the 
realm of comparative as well as human anatomy and physiology. 
While attention will be focused chiefly on major trigeminal neuralgia 
we cannot disregard other forms of painful affections, which in their 
persistence and in their severity as measured by the patient, are 
equally distressing and command om attention. 

In the region of the face the predominant nerve of sensation is 
the trigeminal, but it must not be forgotten that in the facial nerve 
also there are sensory fibers and that at least some parts of the sym- 
pathetic system, as in tlie ^’^sceral distribution, perform a sensory 
function. 

Primarily the entire function of the nervous system was rep- 
resented by sensory and motor structures whose nuclei were 
distributed throughout the spinal axis, but as the brain became 
differentiated certain groups of spinal cells, both motor and sensoriq 
became the nuclei of the cranial nerves. 

The trigeminal and facial nerves operate physiologically in the 
same territory, and if studied phylogeneticallj^, we find in the lower 
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forms of animal life a close alliance between them. Tims in the 
aquatic lower vertebrates the facial receives a large reinforcement 
of sensory fibers, part of a septum of cutaneous end-organs. Some 
of these, as in fishes, serve for the perception of pressure sense. 
Furthermore in the primitive forms (amphibian group) the root 
fibers of the facial nerve arc often so intermingled with those of the 
trigeminus that it is difficult or impossible to difl’erentiate, in tlicir 
course from their nuclei to the points of emergence from the pons, the 
fibers of these two nerves one from the otlier. Not only tlierefore 
arc their nuclei in close proximity, but their fibers intermingle. 

In the consideration of pain phenomena of the face, should one 
overlook the sympathetic system? For some reason or other, 
throughout the trigeminal tract nature made abundant pro^^sion 
for sympathetic control or association; for example there are the 
sympatlietic fibers from tlie internal carotid plexus to the Gasserian 
ganglion, there is the ciliary ganglion of tlie ophthalmic division, 
the sphenopalatine of the maxillary division and- the otitic and 
submaxillary ganglia. These rich sympathetic connections may 
not be without their significance. Operations upon the cervical 
s^mipathctic ganglia have been practised many years for the purpose 
of relieving pain as in trigeminal neuralgia and migraine. I will 
not discuss these now, but would like to call your attention to the 
fact that when one stimulates electrically the cervical sympathetic 
ganglion or the periarterial sympathetic plexus of the common 
carotid artery, as I have a number of times in operations on the 
neck under local anesthesia, the patient frequently complains of 
pain within the zone of the trigeminal distribution. 

The major theme of our discussion has to do specificially with 
major trigeminal neuralgia, and while in most instances this disease 
is readily recognized by the mere recital of the patient’s history, 
there are other forms of neuralgia with which it may sometimes be 
confused. The term neuralgia obviously implies pain and yet 
there are of course many degrees of pain. A moderate degree of 
surface pressure -might lead to discomfort but if continued with 
increasing force it may readily elicit pain, but the precise point at 
which this transition between discomfort and pain takes place 
would be difficult to determine, and can be interpreted only by the 
patient. And so with all neuralgias we are dependent entirely upon 
the patient’s description and upon his estimation in his own terms, 
of the degree of pain. As pain is a subjective phenomenon we have 
no means other than the patient’s statement as to the intensity of 
his suffering. The possibility therefore, of being misled by exag- 
geration either intentionally or unintentionally on the part of the 
patient, must not be forgotten, and we must be on our guard 
especiall}’^ in neurotic subjects and drug addicts lest we be persuaded 
to resort to such radical procedures as the circumstances may not 
justify. 
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The significant features of these neuralgias obviously is the 
almost purely subjective character of the symptoms. There .are, 
witli some exceptions, no objective signs upon which a differential 
diagnosis may be established. One must listen patiently to the 
story and the description as told by the one afflicted and have the 
account repeated often in order that the clinical picture may be 
clear and not confused. Sometimes it is difflcult, if not impossible, 
from the patient’s own words to secure a picture clear enough to 
satisfy the examiners. The more confused and indefinite the picture, 
the more the pain expression varies in character and location in the 
individual case the surer one can be that the neuralgia belongs not 
to any one of the more definite types, such as tic douloureux or 
herpetic neuralgia, but to that miscellaneous medley of pains and 
discomforts which baffle us ofttimes both as to diagnosis and treat- 
ment. 

Just as there are many degrees, so there are many kinds of pain. 
In our analysis of 1025 cases of neuralgia that have been observed in 
the Neurosurgical Clinic of the University of Pennsylvania Hospital, 
without any preconceived notion as to classification, we found at least 
three different types of sensory disturbance : (1) Pain sensation, using 
the term in its descriptive sense as opposed to other forms of sensa- 
tion such as tactile, thermal or pressm’e; (2) pressure sensation, and 
(3) thermal sensation. Presumably it is reasonable to. postulate 
that in a lesion of any sensory nerve there may be disassociation 
of sensation, so that it is not surprising to find in a lesion of the 
trigeminus these varying expressions of disturbed sensation, classi- 
fied as they are under pressm-e, thermal and pain. For example, 
under disturbance of thermal sensation we might include, “burning,” 
“smarting,” stinging” pains, or, to use a not infrequent descriptive 
phrase, “the feeling of a hot iron.” Under disturbance of pressure 
sensation could be included “boring” “grinding” “squeezing” or 
“drawing” pain; and under disturbance of pain sensation, using 
the word in the technical sense again as of that of a cutting instru- 
ment, “stabbing,” “cutting,” “sharp,” “pricking,” and “piercing.” 

But to what end is this sketchy review of tire problems relating to 
the source and to the character of painful phenomena in the face? 
It may serve a useful purpose if only by bringing into relief the 
variability of these phenomena, the obscurity of tlieir origin and 
the need for continued and painstaking observation in the hope 
that they will bring to light certain aspects of these painful nerve 
lesions that are now obscure. 

From this more or less theoretical discussion, we turn now to a 
tystematic re^’iew of the various forms of neuralgia to be considered 
in a differential diagnosis. 

. There is in the first place tlie neuralgia that is a sequel to 
infection as of tlie teeffl or sinuses, a neuralgia due in all probability 
to a peripheral neuritis, to an inclusion of the peripheral or terminal 
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filaments of the trigeminal nerve in the inflammatoiy process, I 
need scarcely more than refer to it, as yon are familiar with this 
commonplace ailment. The pain, originating with infection, is 
more or less constant, often throbbing in character and subsides 
with the subsidence of the inflammatory process. Abov'e all, be 
it said that the pain is not paroxysmal, coming and going with 
intervals of complete freedom. At no time should there be any 
reason for confusing tliis form of neuralgia with the so-called tic 
douloureux. 

2. Then we have the postherpetic neuralgias. There has been 
an attack of herpes zoster or “shingles" in one or the other branch 
of the trigeminus, more frequently the supraorbital, and the pain 
is of greatest intensity during the “zoster” attack. Again the pain 
is not paroxysmal but more or less constant with perhaps exacerba- 
tions. One of the conspicuous and distinguishing features of post- 
herpetic neuralgias is hyperesthesia of the skin. 

3. There are the neuralgias, relatively infrequent to be sure, that 
accompany tumors of the Gasserian ganglion and of all the facial 
neuralgias, these are most likely to be confused with the major 
trigeminal form. But there are certain distinctive features wliich, 
if recognized at once, serve as signs of differentiation. I refer 
particularly to certain ohjcclhc disturbances of the skin and 
especially to hypesthesia, observed first in the cornea. 

4. There are certain painful phenomena of the face (neuralgia 
is not an appropriate or descriptive term, although usuall.y used 
in this connection), which are associated with the hemicranias or 
migraine. The vasomotor disturbances, one sees in the truly 
migrainous subject, as expressed by the sudden pallor or sudden 
flushing of the face, by the pupillary dilatation, by the salivation, 
are distinguishing features. 

5. Second in frequency is that group of miscellaneous neuralgias 
which, for a better understanding either as regards to origin or 
treatment, we call “atypical,” very mucli as we applied at one time 
the term “idiopathic” to certain forms of epileps.y, the origin of 
which was obscure. Tliese “atypical” neuralgias are not due to 
infection, as of the sinuses though many a sinus has been drained in 
the vain hope of relief. As compared with other forms of neuralgia 
and particularly with tic douloureux, there are many distinguishing 
features. The pain is not referred to the periphery, as to the lips, 
chin, alae of the nose, is not related to anatomic zones, as to one or 
the other supplied by branches of the trigeminal nerve, it may and 
often does extend beyond the trigeminal territory, as to tlie neck, 
submaxillary or retromastoid region. Pain, referred cliieflj^ to the 
malar region, the orbit and temple, usually is described as pulling 
or drawing, as boring or as an ache. The sense of pressure oi 
tension often seems predominant. It is constant, not paroxysmal, 
worse by night ratlier than by day and may be relieved by opiates. 



feAzier: pain phenomena of the face 


473 


Carry this picture in your mind and at once you will differentiate 
it from the next and last group. 

6. Major trigeminal neuralgia, tic douloureux, epileptiform 
neuralgia, la grande neuralgie, surgical neuralgia, trismus dolorificus, 
an array of descriptive terms giving in themselves a composite 
picture of the kind of neuralgia they designate. I need not enlarge 
upon the clinical characteristics of a disease, described as long ago 
as 1776 quite as accurately as though the description were written 
today. Suffice it to say that a diagnosis of major trigeminal neu- 
ralgia should not be considered justifiable first, when there is an 
associated area of hypesthesia or anesthesia in the trigeminal zone; 
second, when the pain is continuous and not paroxysmal; third, 
when in the early stages there are not intervals of complete freedom; 
fourth, when the pain does not correspond to the anatomic zones, 
and last when the pain is not referred primarily to the terminal 
areas of nerve distribution. 

Did time allow ! should like to discuss the etiology of these several 
forms of neuralgia. In some forms tlie cause is quite obvious and 
in some the discussion would take us far afield in the realm of 
speculation. As major trigeminal neuralgia is of particular interest 
to the oral surgeon, I will say a word as to its etiology with reference 
to infection. It has been said frequently that inasmuch as peripheral 
injections will temporarily relieve pain and ergo, the lesion in major 
trigeminal neuralgia must be peripheral and if peripheral what 
more likely cause than an infection of the terminal filaments of 
the trigeminal nerve with an ascending neuritis. Hence oral 
sepsis and sinusitis, as the most common manifestations of infection 
in these zones, have been held by many as the responsible causative 
agents. 

Realizing full well that the burden of proof rests on the shoulders 
of one who entertains the central theory as to the origin of the 
disease, I have never been weaned away from this hypothesis. 
Whetlier there is any justification for the central theory at least 
this may be said to refute the peripheral theory. First, as to oral 
sepsis, let me say that the elimination of this by the extraction of 
carious teeth or the removal of apical abscesses, never cured a 
single case of major trigeminal neuralgia. If there are any excep- 
tions to this sweeping statement, tliey have never been brought to 
my attention in the hundreds of cases that have passed tlirough our 
clinic. ^ And if there be any force in argument bj’^ numbers, in not a 
single instance have I been con\dnced that a sinus infection was the 
underlying cause. And here, as with oral sepsis, when a sinus was 
suspected of infection tlie drainage of that sinus or the extraction of 
teeth never cured the disease. 

I admit, that in a number of cases, sinuses have been drained on 
very flimsy evidence of infection, just as thousands of teeth have 
been extracted without any evidence of oral sepsis, ’i^flienever you 
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hear or read of a case in wliicli tlie patient is alleged to have been 
cured of major trigeminal neuralgia by sinus drainage you may be 
quite sure tliat the neuralgia, from vdiicb the patient suffered, is 
not the major trigeminal neuralgia as you and I understand the 
term. 

I decry, as others do, the practice of extracting souiid teeth 
ad libitum. Almost every day one secs a patient who has bad 
more than one sound tooth extracted, many patients who have had 
all the teeth on the affected side, in upper or lower jaw, and not a 
few with all the teeth extracted in both upper and lower jaw on the 
a fleeted side, or on both sides. 

From the standpoint of etiology the ‘^atypical” neuralgias offer 
an interesting field of study. As a group the clinical earmarks are 
^'ery much more varied than those of the major type or tic doulou- 
reux, In the latter the differential diagnosis is only exceptionally 
attended with doubt. Usually the diagnosis is established as the 
patient relates the story of his illness in the course of which, incited 
by talking, one of the characteristic paroxysms is easily recognized 
by the fixed expression of the face, the champing movements of the 
jaw, the vasomotor flush, lacrymation, the appearance of great 
suflering. At the onset of a paroxysm the patient suddenly stops 
talking in the middle of a sentence, in less than a minute the par- 
oxysm is over and he resumes his story. 

In the “atypical” neuralgias the pain is continuous and frequently 
described as a burning or as a sense of pressure; it is deep seated, 
not superficial; the tissues arc described as under great tension as 
though they would burst. The picture is quite constant; years 
may have elapsed since the onset but the jheture is always the same; 
it is always a unilateral affection and the pain or discomfort is 
referred to very definite and unchanging zones. For the past 
two years, we have made a more or less intensi^’■e study of the 
disturbances of sensation in the trigeminal and facial nerves and 
cervical sympathetics, in the hope that having defined the function 
peculiar to each of these nerves we may find a reasonable explana- 
tion for these atypical cases. We have examined many cases after 
the trigeminal nerve has been paralyzed by section of the sensory 
root, cases of paralysis of the facial nerve alone and in combinatiqn 
with trigeminal anesthesia; cases after section of the cervical sym- 
pathectomy alone and combined with section of the sensory root, 
and a few in which all three nerves have been paralyzed. With these 
various combinations an unusual opportunity has been offered to 
study the various forms of sensation which might be attributed to 
these several nerve distributions. 

We admit, at once without any qualification, that insofar as 
relates to sensation of tlie cutaneous or mucous surfaces pain sense, 
thermal and tactile sense preside in the fifth or trigeminal nerve. 
And without qualification we may add that we have not discovered 
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any objective disturbance of sensation that might in any way be 
related to tlie cervical sympatlietics. We find ourselves unable 
to speak so definitely when we come to consider pressure sense. 
In the first place pressure sense must be distinguished from the 
sense of pain on pressure. After section of the sensory root the 
sense of pressure is preserved but pressure pain is lost. The patient 
may feel the pressure of tire instrument at 4 kg. but no amount of 
pressure after section of the sensory root will elicit pain. Curiously 
enough, we have foimd pressure sense disturbed only when both the 
trigeminal and facial nerves are completely paralyzed. 

Thus our observations on the sensory function of these three 
nerve tracts, singly and in combination, failed to give us a clue as 
to the explanation of these atypical neuralgias. They have, as we 
have noted repeatedly, one outstanding characteristic~the pain 
or discomfort is usually deepseated and confined to a territory that 
does not correspond to any particular nerve distribution. In 
groping about for a clue the suggestion was made that the pain 
distribution might correspond to some vascular zone and with this 
in mind one of my staff (Fay) has been studying the problem with 
mercurial injections of tlie internal maxillary and facial arteries. 

Leaving these speculative considerations, we will conclude our 
presentation with a brief resume of our experience in the treatment 
of the major form of trigeminal neuralgia. For many years we have 
relied solely: (1) Upon alcoholic injections of the second and third, 
divisions with an occasional injection of the ganglion, and supra- 
orbital nerve; (2) upon the radical operation, section of the sensory 
root and of the two the injection method, to be successful, requires 
more experience than the operation. An alcohol injection to be 
effectual implies the injection within the nerve substance of | to f cc 
of alcohol. In inexperienced hands, many bizarre attempts have 
been made to inject these nerves with anything but satisfactory 
results and at times with harmful results. When patients have had 
alcoholic injections before they have come under om* care, we find 
upon questioning that following tlie injection there has been no 
zone of anestliesia. This at once stamps the injection as “ineffect- 
tual.” A successful injection implies not only the immediate relief 
of pain but also a zone of anesthesia in the distribution of that 
particular diidsion. With these qualifications, we may assure tlie 
patient relief from six months to two years, sometimes longer. 

With die understanding that there are but two and only two 
metliods of relief, the alcoholic injection, with its transitory relief, 
and tlie radical operation, tlie patient is allowed to elect ivhich 
• of die two therapeutic procedures he will take. The patient when 
first seen, haidng had no ex*perience with alcoholic injections, invari- 
ably clioses die injection treatment and, vice versa, having had 
3 or possibly 4 injections, he invariably elects the operation. 
There is abroad still a misunderstanding of die immediate and ulti- 
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mate effects of the radical operation. Tliere are many in the pro- 
fession today Avho labor under the impression tliat it is disfiguring, 
dangerous and a more or less desperate undertaking, to be reserved 
as the last resort. As many of these cases of trigeminal neuralgia 
originate in your practice, it is only proper that you should knoAv 
the truth. In the first place, as the scar is entirely concealed within 
the hair line, the cosmetic results are perfect. The risk of opera- 
tion has been ■ so minimized that the mortality is less than half 
of one per cent. We have performed over 300 major operations in 
the clinic; in one series of 153 cases there were no deaths and in 
another of 205 consecuti\'e cases only 1 death. The operation, 
therefore, is neither disfiguring nor dangerous. We have modified 
the technic in such a Avay as pivictieally to eliminate corneal keratitis 
as a complication. The patient must be advised that a considerable 
area, contracting somewhat with time, of numbness or anesthesia 
will follow the operation. This is unavoidable but you will never 
see a patient with this agonizing pain who is not willing to excliange 
the pain for numbness. So you should be prepared to allay in your 
patient the fears and apprehensions bred of misunderstandings and 
ignorance. Of all the forms of neuralgia, the major trigeminal 
form is the only one for the relief of which we have an accepted and 
efi'ecti^'•e remedy. 

Summary. To view comprehensively the disturbances of sensa- 
tion, as expressed in the neuralgias of the face, one must bear in 
mind three possible sources of sensory supply, the trigeminal nerve, 
the facial nerve, and possibly the sympatlietic. Studied phy- 
logenetically, we find in the lower forms of animal life a close 
alliance between the facial and trigeminal nerves, botli as to tlieir 
nuclear origin and peripheral course and distribution. Tlu-oughout 
the trigeminal tract there is an abundant provision for sjmipathetic 
control or association. These sjonpathetic connections may not 
be without their significance. 

The varieties of sensory disturbance, as seen in tlie neuralgias, 
typify different forms of sensations, including pain, pressure, and 
heat. In the trigeminal nerve, as in other nerves with sensory 
fibers there should be, as tliere appears to be, disassociation of 
sensation. A study of patients with paralysis of the trigeminal, 
facial and sympathetic singly and in combination has been made to 
allocate tlieir different forms of sensation. The differential diagnosis 
between the atypical and typical neuralgias and especially major 
trigeminal nem’algia is essential in tlie decision for or against the 
major operation. 

Whatever may be tlie cause of major trigeminal neuralgia, infec- 
tion plays no part. The pain is relieved onlj'^ by two measures, 
alcoholic injection and section of tlie sensory root. The latter, or 
major operation is almost devoid of risk. The author has performed 
over 300 major operations, tlie last 205 with only 1 death. 
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THE BLOOD PLATELETS IN THE LEUKEMIAS.* 

By Geobge R. Minot, A.B., M.D., 
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Thomas E. Buckman, A.M., M.D., 

BOSTON, MASS. 

(From the Medical Service of the Collis P. Huntington Memorial Hospital of Harvard 

University.) 


The blood platelets, formed elements derived from the mega- 
caryocytes of the bone marrow, are known to fluctuate markedly 
in the leukemias. In lymphatic leukemia it is characteristic to 
find them decreased, due presumably to a crowding out of their 
parent cells by lymphoid elements. The megacaryocytes are 
deeply implicated in the disease of the myeloid tissue known as 
myelogenous leukemia, so that both increased and decreased num- 
bers of platelets occur in the peripheral blood. So many platelets 
and even megacaryocytes may appear in the blood stream^ as to 
suggest in a rare case that the platelet-forming, tissue is affected 
much more than the leuko- or erythroblastic tissue. In appraising 
the state of health of a patient with leukemia or apprehending his 
future, important information may be obtained from the histology 
of the blood, as well as serviceable knowledge from the history, 
physical examination and basal metabolism. A comprehensive 
determination of the character and numbers of white cells is of 
the greatest value, and a study of the state of the red cells gives 
useful knowledge. The blood platelets, though of less importance, 
are not to be neglected in determining prognosis. In the literature, 
except for an occasional brief note, such as given by Vogel,^ state- 
ments are wanting which emphasize the information to be obtained 
from observation of the platelets in leukemia. 

Material and Technic. During the past ten years an opportunity 
has been taken to study the blood platelets in some 75 cases of 
chronic myelogenous and 50 cases of chronic lymphatic leukemia- 
in many over a long period of time. These elements have been 
observed also in 35 cases of acute leukemia. Cases of true aleukemic 
lymphatic leukemia are not included. It has been possible 
to deduce from the accumulated observations certain conclusions 
regarding the platelets in these diseases so that this brief report is 
made. 

Particularly complete and frequent observations of the formed 
elements of the blood were made on 35 of the patients with chronic 
myelogenous and 16 of those with chronic lymphatic leukemia. In 

* Not only have the authors themselves made many of the determinations, but 
acknowledge with ^atitude those made by Drs. A. H. Gunderson, L. Stem, and 
Miss Goneva A. Daland. ' * 
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these cases of chronic leuiiemia blood examinations were made, as 
a rule, over a period of about three years, but on many the study 
extended over a much longer time, and in some throughout the 
entire course of the disease, llepcated doses of radium emanations 
or roentgen-rays were administered to these patients and to most 
of the others. TJiere are at hand sufficient observations on the 
blood platelets of cases untreated and on patients at times remote 
from ex-posm-e to irradiation to warrant certain conclusions relative 
to the level of the blood platelets irrespective of treatment. For 
the purpose of determining the influence of the irradiation on the 
platelets there are many recorded observations. The immediate 
effects of irradiation, such as occur in the course of a few days, are 
not reported here. It is the more remote effects that are referred 
to below. 

About a thousand counts of the blood platelets were made, 
using particular!}^ the method of Wright and Kinnicut.^ In cases 
in which the influence of irradiation treatment on the platelet count 
was studied the enumerations were checked often by simultaneous 
counts made both with PrattV and Buclonan and Hallisey’s® 
method. Thomsen’s® technic was used occasionally, but not simul- 
taneously with the others. These different methods yielded sub- 
stantially the same results, though Thomsen’s method perhaps 
tended to give the highest figures. Besides actual counts, esti- 
mates of the level of the blood platelets, based on inspection of 
properly prepared and stained blood films, yielded much data and 
serviceable information. There is ample justification for this pro- 
cedure, as after a little experience close correlation between actual 
counts and estimations can be obtained, and were obtained in these 
cases of leukemia. 

The Blood Platelets in Chronic Myelogenous Leukemia. The blood 
platelets in chronic myelogenous leulcemia may be normal in num- 
ber, increased or diminished, and in the same individual may vary 
markedly from time to time. However, in general, a given case 
shows a tendency to maintain throughout the greater part of the 
disease a definite level of platelets, be this within the normal or 
above or below the normal limits for the numbers of platelets in 
the peripheral blood (200,000 to 400,000 per c.mm.). 

The data show that the diflferences in the level of the platelets 
in patients treated with radium or roentgen-rays are to be found 
in cases not receiving such treatment. Likewise changes in the 
numbers of these elements in a given case occur independently of 
irradiation, just as similar fluctuations occur in the numbers and 
characters of the red and white cells. However, irradiation affects 
the platelets and frequently can bring about desirable changes in 
their numbers and character, just as it alters favorably the occur- 
rence in the blood stream of the other blood corpuscles. Irradiation 
may be responsible for a decrease of platelets to an undesirably 
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low level— by itself a sign that is important to recognize and one 
that necessitates caution regarding further treatment. 

As a rule, we have found the platelets to be normal or slightly 
increased early in the disease, but marked changes in their numbers 
nearly always occur before death. Complete data on 35 cases 
irradiated at various intervals show that 26 had from a normal to 
a somewhat increased number of platelets (700,000 per c.mm.) 
during most of their illness. In nearly all there were periods of 
short duration, seldom over six weeks, when the platelets became 
much more increased above normal, while a few cases showed a 
transient decrease. The platelets persistently became decreased, 
below normal in 21 cases, beginning usually about three months, 
but varying from eight months to two weeks, before death. In 
7 of these patients the decrease was extreme (below 50,000 per 
c.mm.) usually for about the last two months of life. In 3 of 
the 26 cases, which during most of their disease had a slightly 
increased number of platelets, these elements appeared in excessive 
numbers for a few months before death. There were 7 of the 35 
patients who persistently showed during most of the course of the 
disease an excessive nmnber of platelets (800,000 to 2,000,000 per 
c.mm.). In but 1 of these did the platelets fall to a number below 
normal and then in the last month of life. In some death followed 
a persistent rise of the platelets to enormous numbers, while in 
others these elements showed a tendency to fall before death, 
though their numbers remained well above normal. In only 2 cases 
did the platelets remain below normal during between 50 and 75 
per cent of the course of the disease. In neither did the number 
of these elements ever even temporarily rise above normal, while in 
both the platelets decreased still more, and remained exceedingly 
sparse in the last two months of life. 

Within rather wide limits the actual level of the platelets main- 
tained in a given case, provided they are not very few, is of rela- 
tively little importance in forecasting the prognosis. Marked 
changes from this level, particularly when not transient, yield 
significant information. In spite of the fact that the megacaryo- 
cytes are involved in the morbid process, their frequent presence 
in the peripheral blood, as well as marked variations in the numbers 
and characters of their derivatives, the platelets may be and often 
are affected independently of the other narrow elements. The level 
of the platelets is not necessarily controlled by the status of the 
white cells or red cells and marked changes in the level of platelets 
may occur without involving the other two marrow elements. 
When a case first comes for irradiation treatment the white cell 
count is usually high and the platelets may be very few or normal 
and less often considerably increased. It is true, however, that 
when a high percentage of immature cells is present the platelets 
are apt to be few. It is likewise true that when the white cells 
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show many atypical or abortive forms, such as arc prone to occur 
with advancement of the disease, the number of platelets is usually 
abnormal. Whenever there occurs through the intervention of 
treatment or otherwise a rise of the platelets from a definitely 
subnormal number, or a fall from an excessively high level to an 
essentiall}’’ normal one, there follows clinical improvement in the 
patient provided the character of the leukocytes is altered in the 
direction of a normal blood picture. It was not unusual to see 
among the cases which were studied, that those with marked throm- 
bopenia and high white cell counts soon after irradiation had 
flooded the peripheral blood with excessive numbers of platelets 
wliich within a few weeks fell toward normal. A shift in the 
platelet level toward normal values was not, however, a shw qua 
non of improvement, inasmuch as 4 cases with excessive numbers 
of platelets and 1 with a constant slight diminution of these ele- 
ments frequently showed clinical improvement as well as a more 
nearly normal white cell picture, without important changes in the 
platelet count. A decline in the platelet count to a markedly 
subnormal A'aluc that v'as not soon restored by Nature or irradiation 
often preceded by not many months a fatal outcome. The tem- 
porary spontaneous decreases observed were apt to be associated 
with other undesirable features of the blood. A transient marked 
increase of platelets, not related tq-ifrSuiation, exhibited by patients 
who usuall V showed a formal or slightly increased number of plate- 
lets, was apt to forecast undesirable departures from normal in 
the other blood elements. 

An increasing number of immature white cells denotes that 
untoward symptoms will soon appear and that the patient’s basal 
metabolic rate will rise. Changes in the red cells and blood plate- 
lets also may be indicative of this increased activity of the disease 
process. As relapse develops, the alterations in the platelets will 
occasionally quite over.shadow those of the other blood elements. 
The^'’ may rise markedly and present much diversity in character, 
and their parent cells appear in the blood in unusual numbers. 
Such a picture carries the same significance as increase in immature 
white cells and irradiation can restore the megacaryocyte elements 
to normal. Under such circumstances, if irradiation is not given 
soon, the white cells and later the red cells will present an increas- 
ingly and markedly abnormal picture. 

It is evident that a marked deviation of the platelets away from 
normal numbers is a bad prognostic omen. One may assume that 
some unknown agent in one amount stimulates the megacaiyocytes 
and in other amounts paralyzes their functions. A marked increase 
of platelets is associated undoubtedly with the sharing of their 
parent cells in the morbid process. Though unusually high levels 
of platelets are to be found rather persistently in some cases while 
they continue in fair health, such patients will not be found to 
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reniain so well as coinparable cases with siniilar blood pictures, 
but with a more normal number of platelets. Likewise the chances 
for a long course of the disease become less favorable in patients 
with a persistently distinctly high platelet count than in those whose 
platelets approximate normal numbers. When extraordinary num- 
bers flood the blood, except perhaps for very short periods of time, 
it indicates an impending state of affairs that is relatively serious. 

Decrease of the platelets to markedly low levels is more serious 
than a marked increase, especially if they do not soon rise and if 
the total white cell count is relatively low. The thrombopenia 
which is often seen when many of the nucleated cells are of a char- 
acter associated with a greatly increased activity of the leukemic 
process, for example, a high percentage of myeloblasts may be 
brought about by a rapid growth of immature white cells inhibiting 
the development of the megacaryocytes. Rarely in myelogenous 
leukemia a decrease of platelets is dependent upon an actual marrow 
aplasia. A permanent and marked alteration from the platelet 
level constantly shown by our patients, particularly when accom- 
panied by increased numbers of abnormal white cells portended a 
relapse, which was followed usually by death in six months or less. 
Conversely it was generally, but not invariably, true that until 
such a change did take place the outlook was good for the immediate 
future of the patient. 

Improvement in the patient’s condition derived from irradiation^ 
is reflected in the blood picture. By far the most important infor- 
mation is to be gained from a study of the white cells, which always 
show changes toward normal after beneficial treatments. In an 
effort to obtain the maximum knowledge neither the red cells nor 
the platelets are ^to be neglected. The number of platelets, if 
changed markedly in the direction of normal, is a sign that is fol- 
lowed usually by a better state of the patient’s health. On the 
other hand remission may occur without important changes in the 
numbers of platelets, while these elements, particularly after 
repeated irradiation, may be altered in the direction of normal 
without clinical improvement. However, a definite shift in the 
level of platelets toward normal, coincident with improvement of 
the white cell picture, constitutes additional evidence of effective 
treatment. Under such circumstances a more pronounced or longer 
remission is to be expected than if no change in a distinctly abnor- 
mal platelet count had occurred, or if the change had occurred for 
more than a short period in a direction away from normal. 

The Blood Platelets in Chronic Lymphatic Leukemia. Decrease of 
the blood platelets is a characteristic feature of chronic Ijonphatic 
leukemia, believed to result from a crowding out of their parent 
cells in the marrow by the Ijunphocytic cells. The degree of their 
decrease, like the decrease of hemoglobin and red cells, serves to 
indicate the amount of marrow insufficiency which becomes more 
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marked as the disease progresses or becomes more acute. About 
half of 50 cases when first seen showed a distinct diminution of 
platelets; in the others they were within normal limits, but usually 
near the lower normal limits. In only 2 were they slightly above 
normal (550,000 per c.mm.). This patient and those with the more 
nearly normal number of platelets liad suffered from the disease a 
shorter time and lived on the average distinctly longer after they 
were first seen than those with decreased numbers of platelets. In 
all of the 50 cases studied, including 16 upon whom platelet counts 
were made very frequently, marked thrombopenia sooner or later 
occurred, and there was no particular tendency in any given case 
to maintain a fixed platelet level. jMarked reduction of these 
elements occurred whenever the total number of ljunphocj'tes was 
excessive (over 175,000 per c.mm.), the percentage of immature 
forms high (over 30 per cent) or the hemoglobin level low (below 
60 per cent). Whenever a few bone-marrow white cells occurred 
in the blood, which is the rule as the disease advances, because the 
bone-marrow elements become crowded out by lymphocytic foci, 
the platelets in turn are affected and usually fall below previous 
levels. There was observed no further correlation between the 
numbers of platelets and the blood elements. 

In many cases with onlj’’ a moderate diminution of platelets there 
occurred a rise, nearly always slight, simultaneously with reduc- 
tion in the number of Ijnnphocytes and clinical improvement. This 
took place both spontaneously and following irradiation. How- 
ever, such improvement frequently occurred in the face of a con- 
tinued sparseness of platelets, but was apt to be of a slightly less 
satisfactory cliaracter than when the platelets increased. In no 
instance did the platelets fluctuate from very low numbers to above 
normal and rarely even to normal, as they do in myelogenous 
leukemia. At times for some weeks following irradiation a rise of 
platelets from a level of about 175,000 per c.mm. to a little above 
normal occurred and this always forecasted a good state of the 
patient’s health for at least some months, hlarked thrombopenia, 
though always present at death, often persisted for a long time 
before the termination of the disease, and therefore thrombopenia 
cannot be taken to indicate as in chronic myelogenous leukemia a 
relatively rapid decline to a fatal outcome. On the other hand, 
a relatively rapid change to a very low level of the platelets occa- 
sionally took place, followed soon by death. 

Following irradiation it generally happens that no significant 
rise in the platelets occurs, even when the white cell picture and 
the clinical condition of the patient improve. Irradiation can 
depress platelet formation, and in these patients, who already have 
a decreased activity of megacaryocytes, one must realize that this 
therapy can and often does suppress their functions further, lead- 
ing to undesirable results. It was common in advanced cases, 
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especially with low white cell counts (below 30,000 per c.mm.), to 
observe that irradiation further decreased the platelets. When 
irradiation was given in the presence of marked thrombopenia sig- 
nificant improvement was unusual. This is in contrast to the 
fact that in untreated cases of myelogenous leukemia under similar 
circumstances improvement is usual and the platelets rise, perhaps 
suggesting a difference in the character of the cause of the platelet 
deficiency. The readily produced untoward^ influence^ of radium 
or roentgen-rays on the platelets in lymphatic leukemia demands 
that these elements be watched carefully in order to prevent, from 
too much treatment, more marrow depression than already exists. 
In general, a knowledge of the platelet count in this disease is 
helpful in diagnosis, in prognosis and in estimating the extent to 
which useful irradiation therapy can be given. All cases with a 
normal number of blood platelets will be found in good condition,, 
and an increase over previous levels is a most desirable finding. 
However, it is surprising how often these elements may be decreased 
to a considerable extent without the patients being particularly ill 
or exhibiting purpura. 

The Blood Platelets in Acute Leukemia. In both forms of true 
acute leukemia, from at least as soon as symptoms are evident 
and until death, decrease of the platelets is found always and 
becomes extreme, as is usually the case in acute phases of chronic 
leukemia. Irradiation may cause a rapid further decline. Whether, 
perchance, very early in acute myelogenous leukemia the platelets 
may be increased is unknown. That this may be true is suggested 
by the fact that in 5 cases of atypical subacute myelogenous leu- 
kemia, which had had their illness on the average for ten months, 
the platelets were somewhat increased and most abnormal in 
character with megacaryocytes present, although thrombopenia 
developed as death approached. These patients had no remissions 
and were not affected in any important way by irradiation. They 
had only slight splenic enlargement, bone pain was prominent and 
their white cells numbered usually about 25,000 per c.mm., com- 
posed chiefly of very immature cells. 

The Belation Between the Blood-platelet Level and the Occurrence 
of Hemorrhage in Leukemia. It is well recognized that in the 
symptomatic state of purpura hemorrhagica (thrombopenic pur- 
pura) there is a marked diminution of the platelets, but that all 
symptomatic hemorrhagic conditions are not related to this defect. 
In about 50 per cent of our cases of chronic myelogenous leukemia, 
for whom records of the whole course of the illness are complete, 
there developed petechi®, sometimes with other purpuric lesions! 
The petechige were often few, but occasionally coincident external 
or internal hemorrhages occurred with a continued paucity of 
platelets. The purpuric manifestations usually appeared toward 
the close of the patient’s illness. In some cases the symptom was 
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evident a few years before death and disappeared as the platelets 
rose after irradiation. Hemorrhages also occur in this disease 
when the platelets are normal as well as when they are much 
increased (1,500,000 per c.mm,). Under such conditions it is to 
be emphasized that petechias have not been seen, but rather bleed- 
ing in the form of ecchymoses from trivial trauma, epistaxis, and 
bleeding from a surgical operation, such as removal of a tooth. 
Such blood loss occurred in about 25 per cent of the cases and 
apparently always at a time when deviations from normal in the 
white cell picture were marked. Similar hemorrhages occur in 
erythremia and are considered related to the altered physical state 
of the polycythemic blood. A comparable- condition due to the 
leukocyte increase probably exists in leukemia. Hemorrhage in 
chronic myelogenous leukemia may result also from the leukemic 
infiltration of different organs; for example, the kidneys, leading 
alone or when combined with the effect of a low platelet count to 
hematuria, usually slight, as occurred in 15 per cent of 110 cases.® 
In chronic lymphatic leukemia purpura in the form of petechi® 
and ecchjnnoses is observed much more frequently, usually more 
extensively and for a much longer time than in chronic myeloge- 
nous leukemia. This is to be expected because thrombopenia is a 
feature of the disease throughout a great part of its course. Bleed- 
ing from mucosae and into organs is not uncommon. The hemor- 
rhagic manifestations of thrombopenia are present nearly always 
a few weeks, rarely for but a few days, before death. Neverthe- 
less petechise and ecchymoses in varying amounts are seen quite 
often during many months and even as long as two years before 
the termination of the disease. We have seen a few cases that 
have had purpura for many years before signs of leukemia became 
obvious. The piupuric lesions were present a year before death 
in at least 10 per cent of 80 cases which had had their disease, on 
the average, for 3.45 years.® When irradiation is given in the pres- ‘ 
ence of outstanding purpura, always occurring in this disease with 
profound thrombopenia, symptomatic benefit is very unusual, quite 
in contrast to the results observed in chronic myelogenous leukemia. 
In spite of the frequency of a decrease of platelets in chronic 
lymphatic leukemia, many cases exlaibited no purpura when the 
platelet count had fallen and remained below a level^ (60,000 per 
c.mm.) at which purpura usually is expected, though it developed 
sooner or later as death approached. In fact, one of the striking 
and imexplained relationships between the numbers of platelets and 
spontaneous bleeding is that their actual decrease does not indica e 
the amount of hemorrhage in different cases or m the same case 
at different times. Hemorrhages never occurred in the cases ot 
lymphatic leukemia when the platelets were normal m numbers. 
Blood loss due wholly or partially’^ to leukemic infiltration does 
occur in lymphatic as in myelogenous leukemia. 
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In acute leukemia it is the rule that all the manifestations of 
symptomatic purpura hemorrhagica develop, and often to an 
intense and distressing degree. 

Summary. A study of the blood platelets yields useful knowledge 
for guiding treatment and appraising the state of health of a patient 
with leukemia. In chronic myelogenous leukemia the numbers of 
these elements may be normal, enormously increased, or greatly 
diminished, and in chronic lymphatic and acute leukemia it is the 
rule to find them below normal. The fluctuations that occur in 
the numbers of blood platelets are discussed. Petechise and other 
hemorrhages associated with decrease of blood platelets are common, 
and hemorrhages, but not petechiae, may occur in chronic myelo- 
genous leukemia when the platelets are much increased. 
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A SUMMARY OF THE EFFECTS OF EXTERNAL HEAT UPON 

THE HUMAN BODY. 

By Ralph Pemberton, M.D., 

PHILADELPHIA. 

PAe application of external heat to the human body constitutes 
one of the oldest forms of treatment of which there is any record. 
Heat was used extensively by the ancients in the form of hydro- 
therapy and has since been widely applied as hydrotherapy alone or 
in such accessory forms as hot-mud baths, turkish baths, hot packs, 
vapor baths, hot-air baths and electric-cabinet sweats. It has been 
increasingly applied to a large variety of diseases. 

Although the undoubted benefits from the use of external heat 
have long been recognized, but little attempt has been made to 
understand the Tiiodus opcrwndi of the processes concerned. The 
therapeutic application of heat has, for the most part, been left to 
uncritical observers, and it is common knowledge among the laity 
as well as the profession that damage as well as benefit often accrues 
probably as the result of misapplication and undue zeal. There are 
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in this country and Europe establishments whose emplo3Tnent of 
these measures is not highly discriminating, although at the better- 
known resorts the supervision of a phj^sician is required. 

It has therefore long been important to ascertain what transpires 
during exposure of the body to external heat, with the double aim 
of learning something of the pathology underlying conditions tlius 
influenced for the better and also of determining the limitations 
and dangers in the methods themselves. The past three or four 
5'^ears have been productive of data of value which, however, are 
scattered through journals not necessarily widely read by tlie gen- 
eral medical public. It is chiefly to the general medical public 
however, that the information recently acquired is of value, and it 
is therefore the purpose of this article to endeavor, to correlate the 
various lines of work on the subject and to state briefly the changes 
that occur so far as our knowledge permits. 

In conjunction with his associates, the writer has for some years 
been studying the changes accruing from exposure of the body to 
external heat in the form of radiation from electric lamps, the so- 
called ''bake.^’ Within limits, the principle involved is much the 
same whatever be the source of the heat, and the electric cabinet 
bake lends itself to study more readily than do other and more 
cumbersome processes, some of which require elaborate equipment. 
Bazett and Haldane^ showed that subjects immersed in water at a 
temperature of 38° C. experience a rise in the body temperature, 
accompanied by hyperpnea, sometimes a sensation 'of giddiness, a 
fall in the alveolar carbon dioxide and an alkaline sweat. Hag- 
gard,® in experimenting, upon himself in a bath at 40° C. for twenty 
minutes, observed similar changes in the alveolar air, together with 
a drop in the CO2 content of the blood. As he observed no fall 
in the carbon-dioxide combining power he postulated a lowering of 
the hydrogen-ion concentration of the blood. 

Pemberton, Hendrix and Crouter® observed an analogous fall in 
the alveolar CO2 during e:^osure of the body to an electric cabinet 
bake, with a rise in the CO2 after the bake. The same writers 
also conducted a series of observations upon the oxygen content and 
capacity of the venous blood, and found that during the course of 
an electric bake the oxygen content rises very appreciably although 
the capacity is but little altered. This rise in the percentage 
saturation of the blood with oxygen is presumably due to the 

increased rate of bloodflow. _ 

The phenomenon of sweating which accompanies these measures 
has been regarded as perhaps the chief desideratuni and certainly 
one of the criteria of successful administration of this torm ot 
therapy. In general, the benefit arising from sweating has been 
ascribed to an elimination of nitrogenous substances and possiblj^ 
salts. This conception undoubtedly finds support in cases or 
nephritis where the blood nitrogen is high and removal ot par 
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it through the sweat in the form of urea can be demonstrated. This 
explanation, however, has been assumed as adequate in other 
conditions where the nitrogenous elements of the bloody are not 
concerned, hdedical literature is full of references to the elimina- 
tion” achieved by these measures, but there have been fe^y Sug- 
gestions and fewer data to indicate what the substances eliminated 

might be. _ • • i • t • j 

It has long been recognized that carbon dioxide is eliminated to 

•some degree in the sweat. Thus, at a temperature between 29° C. 
and 33° C. the CO 2 output is about 35 gm. per hour, but when the 
external temperature rises above 33° C. the output increases; at 
34° C. it may be doubled and at 38.5° C. it may be more than 
trebled (Starling^- There is a paucity of data in the literature 
upon sweat, however, and the changes which it undergoes, if any, 
during exposure of the body to heat. The data bearing upon the 
reaction of the sweat have been contradictory, and Pemberton and 
Crouter® undertook a study of the hydrogen-ion concentration of 
the sweat during electric bakes. It was observed that the sweat 
under these circumstances in normal individuals lias an average 
initial reaction or pH of 7, which is very slightly on the acid side 
of the blood reaction, although there may be departures either way. 
The first sweat to appear may thus be acid, alkaline or neutral, 
but whatever the initial reaction, it invariably undergoes a change 
towards the less acid or more alkaline range which continues pro- 
gressively during the course of the bake, generally becoming mark- 
edly alkaline. The only exceptions to this so far observed have 
occurred in a few cases of arthritis and one of scleroderma whose 
sweat tended to remain very acid throughout— -around 4.6. 

It was at first thought that the change in the reaction of the 
sweat might be referable to a lower acidity brought about in it by 
loss of carbon dioxide from it, especially as it was found that the 
carbon-dioxide content of the air in a rubber bag placed around 
the arm increased more or less parallel with the drop in acidity of 
the sweat elsewhere. Further observations by Cajori, Crouter and 
Pemberton® showed that this apparently is not the mechanism 
concerned. On determining the so-called carbon-dioxide absorp- 
tion curves of the blood before and during the bake it was discov- 
ered that there is a change in their level, a rise, which means that 
as the bake progresses the blood is able to absorb more carbon 
dioxide. IMore alkali becomes available, or, in other words, the 
blood becomes more alkaline. Following this change the urine 
generally becomes more alkaline also. These observations were 
fmther controlled by studying the hydrogen-ion concentration of 
the blood directly by means of Cullen’s colorimetric method and 
comparable results were obtained, the hydrogen-ion concentra- 
fC'dity decreasing. Since the completion of these studies 
jAoehler has published analogous changes during the hyperpyrexia of 
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fever and also as the result of a rise in body temperature following 
extremely hot baths. He measured the pn of the blood electro- 
metrically by means of the calomel electrode so that in principle 
the same results have been arrived at by several methods and 
different observers. 

It therefore appears that during the therapeutic application of 
external heat, not to mention the more severe applications which 
most of the above workers employed, there occurs a loss of acid 
from the body which results in a relatively increased alkalinity of 
the fluid tissues. This acid is mainly CO 2 and it makes its escape 
chiefly through the lungs, although there is also a considerable 
output through the urine, « and also through the sweat as above 
described. Other acids are also eliminated, and Cajori, Crouter 
and Pemberton® have shown that in the sweat lactic acid is one of 
them, although the total amount is not great. The result of this 
loss of acid from the body is that the blood becomes relatively more 
alkaline, and in order to maintain its equilibrium it eliminates the 
excess alkali through the urine and sweat. 

It is, therefore to be appreciated that very profound changes in 
the acid-base equilibrium of the blood follow even what has been 
regarded as a mild therapeutic measure. The change in the reac- 
tion of the blood was in one case from a pii of 7.26 to 7.52. It is 
not surprising, therefore, that so many undesirable consequences 
have follov.'ed the use of hydrotherapy and external heat when 
these measures are carried out in a wholesale way. In addition to 
the change in the blood reaction, which must be resisted and com- 
pensated for, there is the previously recognized rise in the general 
metabolism from the increased bloodflow, and Gram^® has recently 
shown bj’’ observations on the hemoglobin that the blood becomes 
more concentrated. The full consequences of alkalosis are not 
entirely known, but one of the baneful effects is the induction of 
tetany. 

It is believed that the general nature of the above reaction should 
be understood by all persons who concern themselves with the 
application of external heat to the human body in order that there 
may be a more intelligent appreciation of what is to be accom- 
plished and of the possible dangers. As a corollary to the above, 
it is interesting to note that the benefit of hot packs and sweats in 
nephritis may be due not solely to the elimination of nitrogenous 
substances, as so long believed, but also, in part at least, to the 
relative alkalosis brought about by the elimination of acid radicals, 
chiefiy CO 2 . The influence of these processes upon the acidosis of 

nephritis or other conditions is obvious. t • 

Summary. Exposure of the body to the therapeutic application 
of external heat results in a heightened bloodflow, an increased 
metabolism and in the elimination of acids, chiefly carbon dioxide 
which escapes through the lungs, urine and sweat in the order 0 
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magnitude named. This leaves an excess of alkali in the blood 
which then changes its reaction, becoming more alkaline. In the 
compensatory effort to meet this situation, the excess of alkali is 
eliminated through the sweat and urine. The profound nature of 
the changes induced by these measures is clearly indicated, and 
explanation is afforded of some of the baneful consequences which 
follow- their uncritical use. If carried to extremes tetany may 
result. The available evidence indicates that part of the benefit 
of the sweat process in some forms of nephritis is due to loss of 
acid substances from the body, with consequent benefit to the 
acidosis frequently accompan 3 dng renal disease.* 
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DYSTROPHIA ADIPOSOGENITALIS, WITH ATYPICAL RETIN- 
ITIS PIGMENTOSA AND MENTAL DEFICIENCY— THE 
LAXJRENCE-BIEDL SYNDROME. 

A Report of Four Cases in One Family. 

By Solomon Solis-Cohen, M.D., 

AND 

Edward Weiss, M.D. 

PHIIiADELPHIA. 


The purpose of this report is: (1) To place on record the his- 
tories of four members of one family who present overgrowth of 
fatty tissue and undergrowth of the genitalia— the so-called Froeh- 
lich syndrome— associated with other abnormalities of developrnent, 
including retinal atrophy with pigmentary filtration; (2) to cali 
attention to previous^ reports of cases so closely parallel to ours, 
that we may, with Biedl and Raab, look upon the condition as a 
definite syndrome. 

Catherine L., a girl of Italian parentage, aged seventeen vears, 
was admitted to the medical ward of the Jefferson Hospital, Octo- 

• * writer and his associates constitutes part of a study on arthritis 

m collaboration with -Robert B. Osgood, Boston. a smay on arthritis 
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ber 22, 1923. She was delirious and had a high fever. The cause 
01 this was determined to be acute pyelitis. Her temperature soon 
became normal, but after a few days rose again, and again sub- 
sided; and thus during November and December she continued to 
have flights of fever lasting for several days. Finally, shortly after 
the New Year, her temperature remained constantly normal, all 
evidences of pyelitis having disappeared. During the period of 
this illness we had noted with interest the girl’s strange appearance, 
odd behavior and remarkabty poor vision; and during an afebrile 
interval had had her eye-p-ounds examined by one of our colleagues 
(Dr. Heed), who recognized the condition present; but not until 
the acute infection had entirely subsided, did we deem it oppor- 
tune to make a thorough study. 

Questioned concerning her family, Catherine informed us that 
there were 8 children; 3 others, like herself, fat and witli poor vis- 
ion; 4 thin, and witli good vision. The 7 were brought to the 
dispensary and studied; the father and mother were seen at their 
home. The photographs of the affected children are reproduced in 
Figs. 1, 2, 3 and 4. 

The father, a day laborer, aged sixty years, was born in Italy, 
about 100 miles north of Rome, in a healthy district where no 
endemic disease prevails. He was the first born of a family of 6, 
4 boys and 2 girls, all of whom are living and well. Neither he nor 
his brothers, sisters, or parents, suffered from known visual defect. 
None has exliibited marked adiposity, polydactylism, deafness or 
idiocy; nor, insofar as he could inform us, were these phenomena 
present in other relatives. This, however, may indicate merely 
ignorance of family ramifications, or the peasant’s failure to take 
notice, and does not necessarily imply absence of such dystrophies 
in previous generations, or in collateral lines. 

The same holds true as to the mother, who is fifty-two years of 
age, and has no known kinship with her husband. She was born 
in the same district in Italy (the Abruzzi) ; was fifth in a family of 
6, 1 boy and 5 girls. She married when twenty-one years of age, 
and in addition to her 8 living children bad 1 miscarriage. This 
occurred without known provocation, in the second or third month 
of her second pregnancy. Both father and mother have always 
been healthy, and in both the blood Wassermann reaction is nega- 
tive. Of their 8 children 4 are abnormal, as indicated in the fol- 
lowing list: 

Male, aged twenty-five years, normal. 

Male, aged twenty-one years, abnonnal. 

Female, aged nineteen years, normal. 

Female, aged seventeen years, abnormal. 

Female, aged fifteen years, abnormal. 

Female, aged thirteen years, normal. 

hlale, aged eleven years, abnormal 

Female, aged nine years, normal. 
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We might add, as to the last named, that, both physically and 
mentally, she is uncommonly alert, acting as shepherdess to the 
abnormal flock on their visits to the hospital. 

Detailed description of the affected members of the family 
follows: 

Case Reports. Case I.— Catherine (Fig. 1), the child who first 
engaged our attention, had a normal birth and seemed a fat, normal 
infant, except for six toes on the right foot, one of which was later 
amputated. Dentition began at the fifth or sixth month ; she began 
to walk at one year and to talk at two years. She had measles and 



whooping-cough, from which she made good recovery. Diminu- 
tion of vision became noticeable at about the age of fifteen years, 
and has been progressive since. She did not menstruate until she 
was about seventeen years of age (May, 1923), and then not again 
for nine months. One month prior to her admission to the medical 
service she had been brought to the hospital with a diagnosis of 
acute appendicitis, but at operation an ovarian cyst, witlr twisted 
pedicle, was discovered. 


Phjsical examination in the medical ward, after she had recov- 
ered from the attack of pyelitis (January, 1924), showed a very 
stout, short girl, with high color and an ordinary amount of coarse 
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black hair. She weighed 152 pounds. Her height was 144 cm.; 
her span, 142 pm.; from sjmiphysis to sole she measured 71 cm., 
and from symphysis to vertex, 74 cm. Her expression was staring, 
but not vacant. She found her way with difficulty, bumping into 
objects as she moved about. 

The face is round, the nose small, the teeth normal, the palate 
high arched, the tonsils large and cryptic; the neck is short and 
chunky and the occiput is sheer. There is no adenopathy. The 
thyroid gland is palpable, but not enlarged. The breasts are large 
and pendulous. Adiposity is marked and generalized, but is espe- 
cially of the mammary, mons and girdle type. The hair growth 
in the axilla and pelvic regions is scanty. It has the usual feminine 
distribution over the mons pubis. The heart and lungs seem nor- 
mal. Abdominal examination is negative, except for two scars, 
one in the appendiceal region and one in the midline. The arms 
and legs are fat and shapeless, the thighs being especially thick. 
There is a slight degree of genu valgum. The hands and feet are 
short, thick and broad. The fingers, although short, are tapering, 
while the toes are chunky. The nails present nothing of special 
interest, but are on the whole, poorly de^’^eloped. Reflexes are 
normal. Mentality is markedly deficient, although she answers 
questions with short, snappy replies, and has a sort of infantile 
wit. Her vocabulary is limited, but there is no difficulty in speech. 
She is happy, is easily amused and laughs a great deal. 

Eye examination (H. F. Hansell) shows “partial night blindness; 
fields limited concentrically to a small area around the fixation 
point; pupils dilated, left a trifle larger; no reaction to light or 
convergence; convergence almost in abeyance; no muscular paral- 
ysis; a few small vitreous opacities, one adherent to the posterior 
lens surface on right; optic nerve and retina partially atrophied; 
retinal vessels diminished in caliber and length; pigment spots 
scattered throughout each fundus. Diagnosis, 'atypical retinitis 
pigmentosa.’”* 

Ear examination shows a bilateral chronic catarrhal otitis media. 

Laboratory examination: The urine output was about 1 liter in 
twenty-four hours; examination negative. Blood count shows: 
Hemoglobin, 57 per cent; red blood cells, 3,690,000; white blood 


* In a report of these same patients, read before the Oxford Congress of Ophthal- 
mologj' in July, 1924, by H. F. Hansell, he makes the suggestion that a bettor term 
than retinitis pigmentosa for this condition would be “optic nerve and retinal atrophy 
associated with pigment filtration,” as being more nearly descriptive of the clinical 
and pathological process. W. H. Wilmer (Arch. Neurol, and Psychiat., 1924, 12, 
137), in a paper entitled “Hereditary Factors in Optic Atrophy and Retinitis Pi^ 
mentosa” suggests the term “pigmentary degeneration of the retina;” or v^ula 
accept Collins’s suggestion of “abiotrophy of the retinal neuro-epithelium, perhaps 
simplified as “retinal abiotrophy.” (“Abiotrophy,” a term introduced by Covers, 
is defined by Collins as “The premature failure of the inherent vitality of a 
giving rise to impairment or destruction of certain functions before the death oi t e 
organism as a whole.”) 
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cells 10,000; differential count normal. Blood-pressure aycrag 
110/70. Blood Wassermann was negative. Basal metabolism was 
-19. Sugar-tolerance tests showed a deficient response to the 

ingestion of 1.75 gm, of glucose per 1kg. of body weight. 

Gynecological examination sliow's external genitalia normal, except 
for the sparse growth of pubic hair. Examination of the internal 

genitalia discloses an infantile uterus. . 

Roentgen-ray study fails to demonstrate the presence of the 
thymus gland, nor does it show^ any changes in the long bones or 
their epiphj^ses, or the bones of the hand or wrist. ^The sella 
turcica w^as reported as ”wdthin normal limits in sijce. Ihe dorsum 
is perhaps somewdiat higher than common. Our general observation 
how^ever, and the careful studies of Schaefier and deSchweinitz 
reported in the latter’s Bow^man Lecture, make us cliarj^ of draw'- 
ing conclusions from sellar shadows. 

'Pituitary and thjroid therapy produced no cliange in weight, in 
mentality or in temperament. The girl said she “saw' better,” 
but there was no objective confirmation of this, and suggestion was 
not absent. Moreover, there w'as hospital care and rest as a general 
upbuilding influence. The menses appeared for four da.ys in Feb- 
ruary, 1924 (nine months after the previous menstruation), and 
again in March and April. This seemed, at least, to be the result 
of the endocrine therapy. 

Case II,— Nidiolas (Fig. 2), aged tw'enty-one years, the oldest 
of the abnormal children, is very much like the girl just described. 
He is a big laughing boy, witli high color and a sparse grow'th of 
hair in the beard region. He w'eighed 22U- pounds and measured 
160 cm. in height; 78 cm, from the symphysis to sole, and 88 cm, 
from symphysis to vertex. His span w'as 159 cm. 

^ At birth he seemed a normal child, except for six toes on the 
right foot. Dentition began at six montlis, and he began to W'alk 
when one year, and to talk when tw'o years, of age. He had measles 
and scarlet fever in childhood, from both of wdiich he made good 
recovery, and he has not been sick in bed since. He says, and his 
parents affirm; that he has been fat all his life. At the age of 
sixteen years he noticed some failure of sight, and this has grown 
progressively worse. He works as a newsboy at night, making his 
way to and from his stand with great difficulty, on account of his 
poor vision. Otherwise he is in excellent health. 

PhyM examination reveals adiposity diiefly of the mammarv 

mons and girdle type. He has some degree of genuvalgum. His 

air IS black, coarse and thick. The eyes are almost constantly 
moving^^ the nose is small, the ears are thick and set close to the 
head, the teeth are good the palate is high arched and the tonsils 
are large. The back of the head is straight wdth the neck which 
short and thiok. Tho thyroU yUni is pdpable. te 
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The heart and lungs are normal; abdominal examination is nega- 
tive. The axillarj’^ hair is rather sparse; pubic hair is about normal 
in amount and distribution. The 'perm is very small; the testes, 
however, seem normal in size. The hands and feet are broad and 
thick. There is no adenopathy, and tlie reflexes are normal. He, 
too is mentally deficient, but seems more intelligent than his sister. 
He counts in “twos,” probably because his papers sell for two 
cents each. He is of a very merrj’- disposition, is easily amused and 
laughs readil3^ 



Fig. 2 


The eije report is as follows: “Highly myopic and astigmatic; 
night blindness, increasing eacli year. There is a rapid, jerky 
vertical and rotary nystagmus, augmented by attempts to see 
objects held close to the eyes. The optic nerves are atrophic; the 
arteries and veins are reduced markedly in size. Pigment spots 
and a few ‘bone corpuscles’ are scattered throughout the fundi. 
The fields are limited to a small area around tlie fixation point. 
Convergence is deficient. Pupils are equal and react.” (Hansell). 

Laboratory studies are as indicated in tlie accompanying diart 
which gives the principal data of our records arranged in tabular . 
form. Basal metabolism was normal; sugar tolerance slightly 
reduced. 
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TABTJLATION OF THE PRINCIPAL DATA OF OUR RECORDS. 



Nicholas, 

Catherine, 

Anna, 

Joseph, 


21 yrs. 

17 yrs. 

15 yrs. 

11 yrs. 

Dentition 

5-6 mos. 

5-6 mos. 

0—7 mos. 

0-7 mos. 

Walking 

12 mos. 

12 mos. 

10 mos. 

11 mos. 

Talking . . . • 

2 yrs. 

Uyrs. 

2 yrs. 

15 mos. 

Poor vision noticed .... 

16 yrs. 

15 yrs. 

13 yrs. 

10 yrs. 

Present veiglit, pounds 

221 i 

152 

121 

110 

Height, cm 

160 

144 

136 

136.5 

Span, cm 

159 

142 

138i 

129 

Symphysis to sole, cm. . 

78 

70 

67 

G5 

Symphysis to vertex, cm. . 

82 

74 

69 

71.5 

Temperature, pulse and respira- 

tion 

Normal 

Normal 

Normal 

Normal 

Urinalysis 

Negative 

Negative 

Negative 

Negative 

24-hr. output, in cc . 

900-1000 

1000 

800 

1000 

Blood-pressure 

130/90 

110/70 

120/85 

110/60 

Blood count 

Normal 

Secondary 

Normal 

Normal 

Wassermann 

Negative 

anemia 

Negative 

Negative 

Negative 

Basal metabolism .... 

-3 

-19 

-29 

-21 

Sugar tolerance 1.75 gm. per Idlo 
body weight (per cent, blood 
sugar) : 

Before 

0.118 

0.098 

0.116 

0.101 

1 hour 

0.246 

0.176 


0.166 

1 hour 

0.268 

0.199 

0.190 

0.125 

2 hours 

0.163 

0.202 

0.135 

0.109 


Roentgen-ray ■ studies show normal long bones, wrist and hand; 
the sella turcica is reported as ‘'slightly smaller than the average.” 
The posterior clinoid is high. No thymus shadow can be made out. 

Endocrine therapy, pituitary and thjuoid, over a period of eight 
months, has had no apparent effect on this boy. 

Case III (Fig. 3).— Anna, aged fifteen years, is a dull-looking, 
shy girl, excessively developed for her age. She weighed 121 pounds. 
She measured 136 cm. in height, 67 cm. from symphysis to sole and 
69 cm. from symphysis to vertex; her span was 138f cm. 

She appeared to be a normal child at birth. Unlike the two whose 
histories have been detailed, she did not have an extra toe. Den- 
tition occurred normally; walking and talking were somewhat 
delayed. She had measles, but made a good recovery, and has had 
no other illness. Her general health has been excellent. Dim- 
ness of vision was first discovered at about the age of thirteen 
years; it was noticed in school that she could not follow a straight 
line in writing. Menstruation began when fourteen years of age, 
and has always been regular. 

Physical examination: Her adiposity is of the girdle, mons and 
mainmary type; the mainmse are especially large. Her hair is 
straight, black and coarse; the teeth are normal; the palate is high 
and narrow; the tonsils are large. The thyroid gland is palpable, 
but not enlarged. Heart and lungs are normal; there is no aden- 
opathy, and the reflexes are normal. The external genitalia are 
normal, but rectal examination discloses an infantile uterus. This 
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child, too, is dQ^cient mentally , but does not seem to share in the 
exceptionally happy disposition shown by Nicholas and Catherine. 
Allowing for her mental hebetude, however, her mirth reactions 
seem about normal. 

Boentgen-ray study of the sella turcica shows “floor rather uneven 
and posterior clinoid process inclined slightly backward.” No 
thymus shadow can be made out. Hoentgen-ray of the long bones, 
wrist and hand is normal. 

Laboratory examination: A sugar-tolerance test showed a slight 
deficiency in her ability to handle glucose. The basal metabolism 
was —29. 



Fig. 3 


The eyc' report shows: “Media clear; numerous round, pig" 
mented spots throughout the peripheral retina. The nerve is of 
fairly good color; the vessels are contracted. There is partial optic 
nerve and retinal atrophy. The fields are concentrically contracted 
Diagnosis, early retinitis pigrnentosa.” (Hansell.) ^ 

Hormone therapy seemed without effect on this girl. 

Case IV (Fig. 4). -Joseph, aged eleven years, the youngest of 
the abnormal children, is a dull-looking, fat boy, vep much like 
the others. He weighed 110 pounds. He measured Idb cm. in 
height; his span was 129 cm.; from sjmiphysis to sole he measureU 
65 cm., and from sjmiphysis to vertex 71^ cm. 
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He was apparently a normal infant (no extra toes or other 
stigmata); dentition, walking and talking occurred at the common 
times. He had diphtheria at the age of ten years, and made a good 
recovery. Otherwise he has alwaj'^s been in good health. His 
dimness of vision, like liis sister Anna's, became noticeable in school 
about one year ago, when he experienced considerable difficulty in 
reading and writing. Like Anna, he is mentally deficient, without 
marked euphoria. 



Physwal examination shows an obese boy, with adiposity a little 
more marked in the girdle, mons and mammary regions. Like the 
other children, he has a high-arched palate and enlarged tonsils. 
His hands and feet are thick and chubby. Genital development 
seems fair for a boy of his age. There is a moderate degree of 
phimosis. 

Eye examination shows the following; “A decided optic nerve 
and retinal atrophy. There are a few pigmented spots' scattered 
tlnoughout the periphery of each fundus. No myopia; no nys- 
tagmus. Patient too stupid to take visual fields. Diagnosis, 
atypical retinitis pigmentosa.” (Hansell.) 

Roentgen-ray study of the sella turcica, thymus and bones revealed 
nothing abnormal. 
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In laboratory skidy, reaction to sugarrtolerance tests was normal- 
basal metabolism, —21. ■ ’ 

Hormone therapy seemed without effect. 

Summary of^ Cases. Four of 8 brothers and sisters of Italian 
parentage, exhibit marked adiposity with mental deficiency, genital 
dystrophy and diminution of vision. Two of the abnormal chil- 
dren sliow polydactylism. The eye-grounds (H. F. Hansell) show 
atypical retinitis pigmentosa. The fat distribution is largely of the 
girdle, mons and mammary type. An hypophyseal lesion cannot 
be proved. Roentgen-ray examinations of the sella region do not 
show conclusive changes. No anomaly of osseous development is 
found. Sugar-tolerance tests do not indicate pituitary disease. 
Basal metabolism was below normal in 3 of the children. Both 
parents and children gave negative Wassermann reactions. The 
thyroid glands are palpable and within ordinary limits of size and 
consistence. There is no lymphadenopathy, and no history of 
rickets. 

Familj'- history of marked adiposity, visual defect, polydactylism, 
deafness or idiocy could not be obtained. The four unaffected chil- 
dren seem entirely normal; one, indeed, is uncommonly bright and 
active. Hormone therapy (pituitary— thyroid) seems to correct 
amenorrhea in ' the "older girl, but otherwise was without effect on 
any of the children. Subjective improvement in the sight of the 
elder girl may have been the result of hormone therapy, but may 
with equal probability be referred to suggestion, or to the general 
improvement of nutrition attending hospital care. 

Review of Similar Cases. A survey of the literatm-e of retinitis 
pigmentosa brought out the following remarkably similar group 
reported by J. Z. Laurence and R. C. Moon, in 1866, under the 
title, “Four Cases of Retinitis Pigmentosa Occurring in the Same 
Family, Accompanied by General Imperfections of Development.”^ 
These authors describe the case of Marian T., aged seven years; 

3 feet 8 inches in height, a flat-featured, heavy looking child with 
light auburn hair and gray irides. Her sight had been defective 
for two years. There was night blindness and slight lateral oscilla- 
tion of each eye, combined with a very imperfect power of fixation. 
Ophthalmological examination revealed retinitis pigmentosa. 

No hereditary tendency could be traced, nor were the parents 
related by blood. There had been 10 ehildren in all; 2 died in 
infancy, 1 of smallpox and the other of consumption.^ Both the 
father and mother were active, intelligent and well built, ^yilh no 
imperfection in sight. The following description of the children 

was given by the parents: i ui • 

Richard, aged twenty-four years, a fine young man, healthy in 

every respect. 
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Arthur, aged twenty-two and a half years, also a fine young man, 

healthy in every respect. , , • 

Harry, aged twenty years, afflicted, and has bad signt. 

Ferdinand, aged eighteen years, afflicted, and has bad sight. 

Charles, aged fifteen years, afflicted, and has bad sight. 

Edwin, aged thirteen years, healthy in every respect, and very 
sharp at learning. 

Willie, aged nine years, healthy in every respect. 

Marian, aged seven years, a very quiet, slow child, afflkted with 
bad sight. 

To this, the authors of the report add their observations, which 
we give in abstract: 

Harry, aged twenty years, is short for his age, measuring 5 feet 
3| inches. He walks with a slouching gait, ‘^as if he were tipsy,’’ 
and appears to have hardly sufficient power to drag his legs; there 
is rather deep depression between the scapulae. The curve of the 
lumbar vertebrae, however, is very considerable, causing the trunk 
to be thrown forward from the hips and the bntto.cks to be more 
prominent than usual. The lower extremities are short and the 
muscles flabby. He has a stolid, heavy countenance, and appears 
to be rather obtuse and unintelligent. He answers question slowly, 
but with tolerable accuracy. 

. Eye examination shows the power of fixation imperfect and the 
eyes rather continuously moving from side to side. The eye-grounds 
show retinitis pigmentosa. 

Ferdinand, aged eighteen years, is 4 feet 6| inches tall. He is 
a fat, heavy-looking boy, and, like Harry, he walks with a slouching 
heavy gait, dragging his legs from the hips. Eye-sight was first 
noticed to be defective at the age of six or seven; it has become 
progressively worse ever since. Eye examination shows retinitis 
pigmentosa. 

Charles, aged fifteen years, is 4 feet 4 inches tall. He is dull and 
and inanimate, and walks with a sloudiing gait, but not to the 
same extent as his two brothers. Sight has been defective since 
one year of age. Eye examination shows retinitis pigmentosa. 

The organs of regeneration are also strikingly implicated' in the 
general want of development. There are no signs of rickets, 
scrofula or syphilis. 

We quote the closing paragraph of this noteworthy and philo- 
sophical report. (The italics are ours.) 

“In calling these cases by the name of retinitis pigmentosa, we 
have been guided by usage ratlier than by the intimate nature of 
the cases. Had we taken the latter view, we would rather have 
entitled our paper. Four Cases of Arrest of Development and 
Atrophy of the Eye,’ or we might even haw gone a step further in 
the generalization of our title, as the arrest of development was by no 
meam confined to the eye, but . affected several other organs of the 
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body. In this latter point of view, and more especially when we 
regard the mental faculties, these patients may in a certain sense 
be conipcLTcd^ with cTctins in a mild degree. In no member of the 
entire family was there any broncliocele.” 

SujiMAEY OF Remarkably Similar Family Group Reported 
BY Laurence and jNIoon in 1866. Four of 8 brothers and sisters 
of healthy parents, showed retinitis pigmentosa, adiposity, genital 
dystrophy and mental deficiency. Three of these likewise showed 
imperfections of bony and muscular development leading to defec- 
tive gait. There was no sign of rickets, of scrofula or of syphilis. 
The authors recognized that the retinal changes were but part of a 
general developmental failure and that, especially in view of the 
mental condition, these persons could be, not inaptly, compared to 
cretins. 

SmnLAR Cases Recognized as a Syndrome by Biedl. Raab, 
in the course of a very careful study from Biedl’s Clinic, empha- 
sizes the occurrence of “a syndrome, perhaps familial, hitherto 
scarcely known, of (1) optic atrophy with pigmentary degeneration 
similar to retinitis pigmentosa, (2) polydactylism, (3) obesity and 
(4) genital hypoplasia.” Except for its failure to include mental 
deficiency, this description agrees with our cases, as well as 
with those cited from Laurence and Moon. Biedl, however, 
when in Philadelphia in the spring of 1924, saw our patients, and 
in confirming our opinion of the identity of the syndrome with 
that which he had described, included the mental phenomena. 
Indeed, he laid stress on this feature as evidence of a cerebral, 
rather than a hypophyseal origin of the disorder. We accordingly 
propose to call it the Laurence-Moon-Biedl syndrome, in acknowl- 
edgment of its original observers and of its rediscoverer. 

Biedl’s cases, reported in abstract in 1922,^ are recorded in detail 
by Raab.® 

Biedl’s Cases. The family history was negative. The mother 
had 6 normal births and 1 miscarriage. The order of births was 
as follows: 

Girl, aged twenty-two years, first born, affected. 

Boj''; had polydactylisTn; died at age of two years, of pertussis. 

Girl ; had polydactylisvi^ died at age of three weeks. 

Boy, normal; died at age of nine months. 

Boy, aged sixteen years, affected. 

Boy, aged fourteen years, normal. 

Case I.-A girl, aged twenty-two years, was a stout child. She 
has had poor vision in twilight since childhood, and in the last 
year she has had marked diminution of vision. Obesity has 
increased since the age of sixteen years. Menstruation began_ at 
twenty-one years; the fiow was scanty and irregular, appearing 
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only four times, and has not appeared for one year. She lias^a 
wide head, and the head and neck are vertical. The hair on the 
head is coarse, and there is some hair on the cheeks, chin and 
upper lip. Axillary hair growth is poor, but there is considerable 
hair over the pubic region, distributed in masculine fashion. The 
sldn is rough and dry, the face ruddy, and the skin of the chest 
and extremities is mottled. There is adiposity, especially of the 
breasts, abdomen (limited by a deep furrow at the mens pubis) 
and hips. The thighs are massive, but the extremities otherwise 
are less involved in the adiposity. The hands are short, the joints 
wide, and the fingers end in knobs. The feet are short and broad 
and there is genuvalgum of a moderate degree. There is an extra 
toe on the outer side of the left foot, and syndactylism between the 
second and third toes of the right foot. 

The eyes show a slight divergent strabismus; pupils react poorly 
to light and convergence. The eye-grounds show retinitis pigmen- 
tosa with very little pigment. The vessels in the papillae are narrow 
and there is slight sclerosis of the vessels of the chloroid. There 
is a postcortical cataract; marked limitation of visual fields. Vision: 
0. D., counts fingers at 15 cm.; O. S., counts fingers at 30 cm. 

Teeth are partly defective; thyroid negative; mammae very obese, 
nipples without pigment. 

Genitalia: Labia majora flat, clitoris small, prepuce hardly 
apparent, the hymen fleshy. By rectal examination the vagina is 
found to be short, the uterus small and inclined backward, and the 
adnexa not palpable. 

Roentgen-ray of the skull shows a moderate degree of brachy- 
cephaly, with occiput sheer. The sella turcica is small in width 
and configuration. The dorsum sella is plump and sheer. 

Urine examination is negative; blood count is normal; Wasser- 
mann reaction negative. 

There is mental torpor and a phlegmatic lack of interest. Menses 
occurred after administration of ovarian substance and then con- 
tinued without further therapy. Sometimes they were substituted, 
and always accompanied, by nasal bleeding and headache. 

The vision gradually improved under combined pituitary and 
thjToid therapy, and a gradual loss of weight amounting to 6 kg. • 
occurred. 

Case II. Ernest, aged sixteen years, weighs 54 kg. and measures 
141 cm. in height. He has been fat since childhood, and has had 
defective sight. He is brachycephalic and his occiput is sheer. 
His hair is dense and coarse; cheeks are red; palpebral fissures 
narrow; nose short; eyebrows almost absent. He has very little 
hair on the body. His skin is dry, rough and cold, and over the 
thorax and extremities is mottled. There is marked adiposity 
especially of the mamm»; and the lower extremities are fatter 
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than his sister’s. The legs are column-like, the hands short and the 
^ints broad; the fingers are thick at the base, the tips pointed. 
There is a sixth finger on both hands. There is slight genuvalgum. 
The feet are short and broad, and there are six toes on each foot. 

Eyes; Pupils react to light and accommodation; there is an 
atypical retinitis pigmentosa. The vessels are broad, and there is 
abundant pigment; there is postcortical cataract, marked limitation 
of visual fields; marked diminution of vision. The oral opening is 
narrow, the teeth good; the thjToid is normal; thorax is short and 
barrel-shaped; heart and lungs are normal; the mammae are fatty, 
the nipples free of pigment. The abdomen is negative. 

Genitalia: Scanty hair; tliere is a cushion-like, overhanging 
mons veneris and a nipple-like penis; the scrotum is divided into 
halves by a.deep raphe; the testes are the size of beans; the prostate 
is not palpable. 

Roentgen-raj^ of the skull shows moderate brachycephaly, a 
sheer occiput, and no evidence of increased intracranial pressure. 
The sella turcica is of normal width and configuration; the dorsum 
sellae is plump and sheer. 

Urine and blood examinations are negative; Wassermann reaction 
is negative. 

Mentally the boy is childish and apathetic. 

A third case, occurring in another family was likewise reported 
by Biedl; ... 

A boy, aged' thirteen years, showed adiposity (weight 66 kg.) • 
and retinitis pigmentosa. The family history was negative. 

Roentgen-ray of the skull showed a thick and plump dorsum sellse. 

SuiMMAKY OF Biedl’s Cases, A brother and sister, of a family 
of 6 living boys and girls of healthy parents, showed atj^ical 
retinitis pigmentosa, adiposity, genital dystrophy, polydactylisna 
and mental deficiency. Two others of the family who died in 
infancy showed polydactylism. (Assuming that these might have 
developed the full syndrome had they lived, we have the remark- 
able parallel of 4 healthy and 4 affected children in this group, as 
in Laurence’s and in ours.) 

Roentgen-ray of the skulls of the abnormal children showed no 
definite lesion of the sella turcica, but the dorsum sellse were plump 
and sheer. The same was true of a third case occurring in another 
family. The brother and sister appeared to respond to hormone 
therapy, 

Biedl regards the condition as a distinct syndrome. . _ , 

Raab’s paper, entitled ^^A Clinical and Roentgenologic Study 
of Hj'pophyseal and Cerebral Obesity and Genital Atrophy, 
deals with this particular sjTidrome (of which he states there are 
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seven certain cases*) only as a part of a larger consideration^ of 
dystrophia adiposogenitalis. This he believes is not an unvarying 
condition, but has as its chief components obesity and genital 
atrophy or genital hypoplasia. His views, based upon the teadiing 
of Biedljt may thus be summarized: 

In studying the genesis of dystrophia adiposogenitalis it is neces- 
sary to take into account the function of the hypophysis. Under 
normal circumstances the pars intermedia furnishes a secretion 
which is led off by the posterior lobe and stalk to energize certain 
metabolic and genitotrophic centers lying at the floor of the mid- 
brain (hypothalamic centers). If by reason of some abnormality, 
developmental or acquired, this secretion fails (a) to reach, or 

(b) to energize these centers, some form of dystrophia adiposogeni- 
talis or of cerebral adiposity will result. There are thus tliree 
classes of disorder, according as (a) there is disease or defect of the 
hypophysis (pars intermedia), (b) obstruction of the pathway and 

(c) disease or defect of the cerebral centers. For example, tumors 
within the hypophysis causing injury to the middle and posterior 
lobes may give rise to the clinical picture from failure of secretion; 
as may tumors without, from obstruction of the pathway. Inter- 
nal hydrocephalus may cause the syndrome by pressure on the 
hypophysis or by obstruction of the pathway, or by direct injury 
to the basal centers. l/csions or defects of the trophic centers 
themselves may bring about the symptoms, independently of hypo- 
physeal failure, direct (structural or functional) or indirect (obstruc- 
tion). Among such cerebral lesions could be: Encephalitic foci, 
tumors, tuberculosis or .syphilis of the base of the brain, traumatism ; 
the defects might be functional failures from acquired disease or 
disorder, or congenital abnormalities. 

The hereditary (familial) occurrence of the syndrome may be 
occasioned by congenital hypoplasia of the hypophysis, by internal 
hydrocephalus and by anomalies of the skull, such as an abnormally 
high or massive dorsum sell®. It will be recalled that in the 
particular syndrome of which we speak, Biedl stressed the import- 
ance of the last factor, that is, the high or massive dorsum sell®, 
and Ilaab reechoes the emphasis laid upon it as a mechanical ele- 
ment in this congenital form of cerebral obesity. He believes that 
the skeletal defects, polydactylism, and a high and perpendicular 
dorsum sell® are similar anomalies, and that the sellar obstruction 
stands in direct causal relationship with the adiposity and genital 
dystrophy. Thus the thicker and more perpendicular the dorsum, 
and the more extended its contact with the third ventricle, the more 


* He does not know of de Schweinitz’s cases, of Engelbaeh’s cases 
up to^‘>0°^'^ cases, or of our cases. This brings the record, so far as 


, of Laurence 
known to us. 


t No attempt has been made to preserve in this 
language or his method of statement. 


summary either the author’s 
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likely IS the syndrome to develop. He believes that pressure occurs 
at the edge of the dorsum, thus shutting off from the basal centers 
the energizing secretion of the middle lobe of the hypophysis. 

Gr. E. de Schweinitz, in his Bowman Lecture, speaks briefly of the 
association of pigmentary degeneration of tlie retina with pituitary 
diseases and pol.ydactylism. After eiting a case of Bardet’s pub- 
lished in a thesis of 1920 (and which is abstracted and included by 
Haab in cases from literature) he mentions 3 cases of this cliaracter 
that lie himself, has seen. One responded well to organotherapy — 
vision, _ general condition and mentality showed distinct improve- 
ment; in another the effect seemed favorable, but not so pronounced. 
He suggests that subjects of pigmentary degeneration of tlie retina 
wdio are benefited by the administration of pituitary and thjToid 
extracts maj^ owe their improvement to the corrective influence of 
these preparations upon an assoeiated pituitary-body disorder. 

Discussion. That the retinal phenomena of the syndrome 
described bj'’ Laurence and subsequent writers and which the cases 
here reported well illustrate, represent merely one phase of a general 
developmental failure, seems self-evident, and we need not stress the 
point further. Retinitis pigmentosa— to use the common term— has 
a very definite hereditarj^ transmission, is often accompanied by 
nystagmus, strabismus, deafness, hare-lip, supernumerary toes and 
fingers and other anomalies; but. its particular association with 
this form of dystrophia adiposogenitalis stands out as a distinct 
syndrome.* 

For the sake of discussion let us accept Biedl’s thesis in regard 
to the cause of cerebral obesity. He contends, it will be recalled, 
that the secretion furnished by the pars intermedia of tlie pituitary 
gland is led off through the posterior lobe and stalk to energize 
the centers regulating metabolism and genital growth, which are 
situated at the floor of the midbrain. If (a) this secretion fails to 
reach the centers, or (b) if the centers tliemselves are defective or 
diseased, and fail to react normally to the secretion, dystrophia 
adiposogenitalis will result. 

We are then left with several possibilities as to the cause and 
pathological mechanism of this particular syndrome, which is 
unquestionably of congenital origin. Among such possibilities are 
congenita] hypoplasia of the hypophysis, a high dorsum sellse 
obstructing the pathway and congenital defects of the midbrain. 


=*= Thus Stor (Klin. Monatsbl. Augenh., 1865, p. 23; cited Brit. Oph. Rev 1866, 
2, 203), reporting on a patient with hemeralopia, six digits to each extremi^, ana 
mental retardation, does not mention adiposity or defect of the Senita s. 

(Klin. Monatsbl. f. Augenh., 1865, p. 236; cited Brit. Oph. Rev., 1866, 2, 408) who 
found 4 cases of retinitis pigmentosa among 31 defective children in the ms i ^ 
at Stettem, whom he ex-amined with special reference to this affection, mentions 
an associated feeble-mindedness. According to Nettleship (Trans. Oph. ooc. ni e 
Kingdom, 1909, 29, 37), progressive nerve deafness and idiocy seem capable ol 
acting as mutual equivalents or substitutes in hereditary transmission of the complex 
associated unth retinitis pigmentosa. 
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Engelbach,* who has seen, but not reported, two cases of this 
syndrome, has been rather in favor of the pituitary origin of so- 
called cerebral obesities in general; but perhaps tire strongest point 
against direct pituitary genesis of the syndrome presented 
cases is the normal osseous development, tlie significance of which 
Engelbachf himself has specially emphasized. ^ 

Our own first tendencj'^ in regard to our patients was, indeed, to 
imagine, in-spite of the inconclusive roentgen-ray studies, a congeni- 
tally deficient hj^iophysis. Reflection, while leading us to admit 
the weight of evidence against this view and in favor of congenital 
defect of the trophic centers, inclines us, nevertheless, to keep our 
minds entirely open and await the progress of research. The 
hypothesis advanced by Biedl and elaborated by Raab is more 
than highly plausible— it is seductive. But as yet there is no 
proof from necropsj'' that in cases like those here reported, the 
hypophj'^sis is not involved in the general imperfection of develop- 
ment. Hence, while we wish to go on record as to the distinctive- 
ness of the sjmdrome as a pathological entity and the strong 
possibility of its cerebral origin, we are content to leave the question 
of the exact mechanism to further study. 
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BELL’S PALSY; FOUR CASES OF INFECTIOUS ORIGIN.* 


By Virginius Dabney, M.D., F.A.C.S., 

PBOFESSOB or LABVNGOLOGY, EHINOUGGY AND OTOLOGY, GEOBGB WASHINGTON 
UNIVERSITY, WASHINGTON, D. C. 


In the year 1823, Charles Bell, an Englishman of keen powers of 
observation, noticed that in cases of facial paralysis, whenever the 
patient tried to close the eyelid of the affected side, the ej^eball 
would roll upward and, upon persistent effort, outward as ivell. 
Facial palsy, as it was then called, of unknown, or at least proble- 


* Personal communication to one of us (S. S-C.). 

t In a recent communication Engelbach and McMahoW suggested after a com- 
parative study by roentgen-ray of the development of the bones in normal persons 
and m those subject to endocrine disorders, that the information thus gained mav 
be of more value in diagnosis than basal metabolism, blood chemistry and other 
so-called specific and laboratory determinations. 

16* S Academy of Ophthalmology and Otolaryngology, September 
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matic origin, cliaracterized by this sign came to be called ‘'Bell’s 
Palsy.” The French observers in particular were struck by this 
sjnnptom and due to Bell s persistence and apparent originality 
of perception consistently refer to it as “the sign” or “phenomenon 
of Charles Bell.” From the very beginning cold was thought to 
be the cause of this paralj^sis of the brow, cheek, lip, eyelid, and, 
when involving that portion of the nerve lying within the Fallopian 
canal, taste and hearing as well. It is interesting in passing to 
recall the number and variety of diseases in which chilling of the 
surface of the body has been from antiquity regarded as causative 
of disease, whether it be pneumonia or chilblains, acute nephritis or 
coryp!a, diarrhea or lumbago. The prevalence of the infectious 
diseases during cold weather seems to those ignorant of disease 
processes (not all of them laymen, at that) further proof of this 
belief, wherein the 3 ' fail to realize that warm weather brings with 
it the open window and door, the admission of fresh air and sunlight 
to which no germ is long resistant. 

In the year 1889, both Charcot, the neurologist, and Neumann, the 
otologist, spoke disparagingly of cold as a cause of facial pals^^, and 
both seemed to feel that an inherited susceptibility to nervous disease 
was responsible for the paratysis. In support of his belief Neumann 
gave a histoiy of one famil.y in which three members were afflicted 
with this disorder. Bell was able to produce experimentally all the 
classical symptoms bj'’ severance of the facial nerve, but, as in the 
beginning of his observations, he concerned himself chiefly with the 
eye phenomena. He regarded the rolling upward and outward of 
the eye as “physiologic,” due to the exaggerated effort to bring into 
play the now parab^zed orbicularis palpebrarum. 

It is perhaps almost essential to a proper understanding of the 
' different phases of this paratysis that the course of the nerve involved 
be clearly kept in mind. The most convenient and logical division 
for this purpose would seem to be into three sets of branches: 

(1) Those given off within the Fallopian canal; (2) those extracranial 
and given off before the terminal division; (3) the temperofacial 
and cervicofacial divisions. This threefold division is not merely 
an anatomic nicety, but will ety>lain Avhy some cases of Bell’s 
paratysis show ear sjunptoms like tinnitus and slight deafness, 
indicating involvement of the chorda tympani and stapedius, while 
others are complicated by perversion of taste and impaired motility 
of the tongue, showing implication of the chorda tympani and 
glossopharymgeal. Again, there may be nothing but uncomplicated 
facial paralysis, where the inflammation attacks the nerve after 
its exit from the stylomastoid foramen. 

Careful studies of many temporal bones seem to justuy the con- 
clusion that the right stylomastoid foramen is generally more con- 
stricted than the left and that this difference is found more often 
in the female. Thus, these two facts, are sometimes regarded as 
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predisposing causes of Bell's palsy, inasmuch as women are certainly 
more often afflicted than men, and a narrow canal exit would give 
a pressure paralysis in the presence of an effusion. Again, clinically 
this theory seems to be borne ou^ by_ experience, as right-sided 
affections are more often seen in this disease. It is my firm con- 
viction that every case of Bell’s paralysis will be found to be of 
toxic origin, if care is exercised in the search for such a cause. It 
bears, in several respects, a very striking resemblance to herpes 
zoster, not the least of which is the cause: infection. I have not 
seen this comparison drawn by any writer though it is so suggestive 
that someone must have noticed it long before my time. Herpes 
was long supposed to be due to exposure to cold and, to many other 
fantastic things, but we now know it to be result of infection of the 
ganglion. If exposure to a draft or cold ndnd causes facial paralysis, 
why doesn’t it cause a simultaneous facial neuralgia, as the trifacial 
nerve is much more easily disturbed by such a cause and is much 
more vulnerable in the face and temple, by reason of the superficial 
nature of its distribution? Yet, it does not do so. With a heaio^ 
protective coat of bone, periosteum, muscle and skin, is it likely, 
or even possible, that cold would attack that part of the nerve lying 
within the Fallopian canal? Yet it would have to do so to cause 
taste and hearing perversions associated with facial palsy, since 
a neuritis of the nerve external to the stylomastoid foramen would 
not give any symptoms other than the paralysis. On the other 
hand, infection through the blood stream readily reaches any nerve 
anywhere, and the close confinement in a small, unyielding bony 
canal to which the facial nerve. is subjected, renders a paralysis 
certain with the slightest effusion into the nerve sheath, such as is 
caused inevitably by an infection of that nerve. It is interesting 
to see that some of the older writers have shown sufficient courage 
and independence to consider “rheumatism” as a cause, and quite 
suggestive when we realize that cold was thought for many years 
as a cause, in turn, of this rheumatism. Thus, we gradually arrive 
at the real cause: infection, which is, of course, the cause of rheu- 
matism. Thus, these gentlemen were not far away from discovering 
the real cause of facial palsy, though they were in blissful ignorance 
of their proxiinity. Of course, syphilis, tuberculosis, pressure by 
growths, parotitis, encephalitis and hysteria may severally cause a 
paralysis of the facial nerve, as well as the familiar otitis media in 
its various forms, but this is not the Bell’s palsy of classical renown. 
Bell himself and his followers referred to a paralysis of unknown or 
problematic origin. 

Most cases of this trouble show either tongue or ear symptoms, 
or both, associated with the facial distortion; in other words the 
neuritis is intracranial, where, as I have pointed out, cold cannot 
strike, but where infection can easily do so. On the other hand 
exqiosure to cold where a patient is overheated can readily be the 



508 DAliNEYl UeLl’s PALSY; POUR CASES OF INFECTIOUS OEIGD^ 

exciting cause of an acute exacerbation of a chronic trouble in the 
tonsils, teeth or nasal sinuses, and thus bring on a toxic neuritis of 
the facial nerve. In fact, I was able to demonstrate a definite 
causal relationship between eacli of these foci and a Bell’s paralysis 
in the four cases which form the basis of this paper. Not only is 
this so in these cases, but I go so far as to say that I have never 
seen a case where I was not able to find an infectious cause. To me 
it seems the only reasonable explanation and cold at best merely 
a contributory factor. I have been particularly struck with the 
invariable presence of the nervous diathesis in every case that I have 
seen or have had under my oivn care, though I cannot make myself 
accept Charcot’s belief that this is actually a cause. However, it 
is a most interesting phase of the disease and certainly exerts some 
influence on the prognosis and length of convalescence. 

Case Reports. Case I.— M,, a highly nervous young man, much 
overworked, very conscientious .in the discharge of his duties and 
hard pressed to support liis family. Here is the clear-cut back- 
ground of neurosis upon u^hich Charcot lays with much justification 
such stress. In the course of my examination I observed that he 
had bitten his nails down deepB^ which is merely another nervous 
sign. He had a complete paralysis, with all the tongue, facial and 
ear symptoms, of three days’ duration when I first saw him. The 
onset was sudden, and attributed by him to exposure to a draft 
when he was overheated. He proved to have an acute empyema 
of the left antrum and acute exacerbation of a chronic tonsillitis. 
Irrigation of the antrum and swabbing of the tonsils with silver 
nitrate resulted in marked amelioration of all the paralytic sjmiptoms 
in thirty-six hours and complete disappearance of all of them in 
ten daj^s. The antrum was certainly the source of the infection, 
as his tonsils were not removed and his paralysis disappeared. 
However, a tonsillectomy should be done, of course, to prevent 
possible reinfection, and he was so advised. 

Case II. — In B.,'the nervous element was not prominent but 
was certainly present. He was a government clerk whose trouble 
had been well established for four days before I saw him. 
The mouth and cheek on the affected side were immobile, but the 
eyelids merely slow in closing, and the tongue only partially affected, 
there being some diflSculty in keeping food out of the hollow of the 
cheek. The ear was not involved. He had had another attack 
five years before and attributed both attacks to exposure to cold 
wind while driving a car. He had buried tonsils with surface 
plaques of caseous material and palpable glands at the angle of 
both jaws. I removed his tonsils under novocaine-adrenalm 
infiltration and in two days the eye was closed easily and normally 
and in two weeks there were no signs of any paralysis. 
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Case III.— G. This man had had his second attack in sk months 
when I saw him, in consultation, and gave as the cause sitting on the 
ground when overheated from playing golf. I was naturally 
skeptical, holding the views of etiology that I did, but especially 
so as the day referred to was very hot and even the ground seenied 
warm. At this time the cause seemed to me to be the tonsils. 
His paralysis was absolute, such as is seen only in severance of the 
nerve, with epiphora and all the other distressing symptoms. The 
time-honored treatment of strychnin, hot and cold applications 
and faradism were all tried, and in two months most of the trouble 
was gone, though it was three months in all before the condition 
approached normal. Even then the eyelids looked sluggish. I was 
suspieious of his teeth, but contented myself with a recommenda- 
tion of tonsillectomy. I lost sight of the case, not being mine, for a 
year, at which time he had his tonsils removed not for the relief of 
the paralysis but merely because he felt that his throat was uncom- 
fortable in winter. Three months later a twitching of the mouth and 
eyelids, difficulty in closure of the eye and inability to whistle 
made him and his numerous advisors feel that my theory of infection 
was wrong as the tonsils had been out tlrree months. However, 
it in no wise vitiated my theory, as I pointed out an upper bicuspid 
whose removal showed a large apical abscess and resulted in an 
apparently permanent cure of the paralytic signs. He still has some 
teeth that I think unsafe and that may cause a recurrence. While 
outwardly not nervous in the laymen’s view of the word, yet this 
patient is one of the repressed, nervous types whose highly organized 
nervous system is subject to an exaggeration of subjective symptoms. 

Case IV. — P. This case was seen by me after a week’s duration of 
the paralysis and was most distressing to witness, as she was a 
pretty woman, very sensitive because of her disfigurement. She 
had had neurasthenia six months before. The eye signs were 
most pronounced, chiefly because she had little play of expression 
and the lips were not so apparent in their sluggish movement. 
However, her tongue gave her the most trouble as she often bit it 
while eating and food accumulated in the cheek. She thought her 
trouble was due to washing her hair and allowing a draft of air to 
strffie her head while wet. There appeared nothing wrong with the 
nose or throat unless it was a slight redness of both tonsillar pillars, 
and the small tonsils themselves were free of exudate, but, noticing 
a slight swelling over an upper molar I elicited the fact that she 
had had tooth-ache for ten days. A roentgen-ray picture showing 
some trouble at the root of that tooth, I urged immediate extraction 
which was followed in two days by relief of the eye symptoms and 
in ten days of the whole paralysis. ’ 

Conclusion. To the objection that the disappearance of the facial 
paralysis and the removal of a focus of infection may be merely 
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a coincidence, and that cases recover without any surgical inter- 
vention, the reply is that this disease is singularly intractable 
under old methods of treatment and singularly amenable to treat- 
ment by removal of infection. Under non-surgical treatment 
requiring from one to six months for either cure or even lessening of 
the symptoms, and under surgical measures showing improvement 
frequently in -two days and always in seven, with definite cure in 
twelve to eighteen days, depending upon the duration of the disease 
before removal of a focus of infection was attempted. 

It is here pertinent to state of those conditions in the eye-grounds 
showing exudate and effects of infection, 60 per cent are due to 
apical tooth abscesses, 25 per cent to diseased tonsils, about 10 
per cent to nasal sinus disease, and the remaining 5 per cent to infec- 
tion elsewhere in the body, divided among foci in the gall-bladder, 
genito-urinary tract and the intestinal tract. 

So far as clinical evidence can be conclusive, two facts stand out 
clearly in these cases and in all I ever have seen: (1) The definite 
connection, or at least presence of infection in cases of Bell’s paraly- 
sis; ( 2 ) the existence of the nervous diathesis. I believe that every 
case will show some focus of infection, whether it be in teeth, ton- 
sils, nasal accessory sinus or some other place and that such infec- 
tion is the true cause of every case of what we have recognized since 
the time of Charles Bell as “Bell’s Palsy.” 


AUTOMATIC SYNCHRONIZATION OF ROENTGEN-RAY 

EXPOSURES,’^ 

By F. Maurice jMcPhedran, B.A,, M.B. (Tor.), 

ANP 

Charles N, Wetl, B.S. 

(From the Henry Phipps Institute of the University of Pennsylvania and the Moore 
School of Electrical Engineering of the University of Pennsylvania.) 

Theoretical Considerations. Three organ systems, the digestive, 
circulatory and respiratory, increase the difiiculties of securing 
satisfactory roentgen-ray records because of their physiological 
movements. Gastrointestinal peristalsis is subject to varied 
rhythm and intervals, but the movements are slow enough, to be 
followed by the eye and the desired phase recorded by moderately 
rapid exposure. The two' remaining systems constitute inter- 
dependent but dissimilar problems. Their interdependence is due 
to enclosure of lungs, heart and great vessels in one cavity and the 


* Received for publication, November 3, 1924 
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consequent influence of the activity and condition of each one on all 
the others. Their dissimilarity is due to their disparity in rhythm 
and in density, the heart and aorta requiring records with well- 
defined outlines, the lungs with contrast and detail. The respiratory 
rhythm is relatively slow, and arrest can be secured, usually in 
moderate inspiration, for the time of exposure, except in the very 
young and in cases of severe dyspnea. But the degree of chest 
expansion varies the tension, and therefore the compiessibility 
and rebound, not only of the lungs, but also of the majority, at least, . 
of the intrathoracic vessels. Witli the descent of the diaphragm 
and attached pericardium, the arch of the aorta and the lung root 
descend, and the thrust of the systolic discharge on the tracheo- 
bronchial bifurcation, and especially the left hilum, is increased. 
Thus, insofar as inspiration increases the tension of vessels about 
the lung root and throughout the lung substance, it is unfavorable to 
stillness and to satisfactory roentgen-ray records. 

■ Roentgen-ray films of excised lungs show tlie radiating trunks in 
beautiful detail; yet densities of pathological origin are readily 
distinguished, since the fine normal constituents appear as branching 
lines and not as a confused blur of uneven mottling, such as com- 
monly results from attempts to secure fine detail in tlie living. 
"Wliile the intensity of the roentgen rays necessary to penetrate 
chest walls must always tend to wipe out lung detail in the living, 
this is somewhat paralleled by the effect of edema almost constantly 
present in the excised lung. 

The most difficult problem has been to catch the lung at rest. 
In a study of childhood tuberculosis, being carried on in the Henry 
Phipps Institute, it has been desired to secure records showing the 
presence and number of primary or focal tuberculous lesions in the 
lung substance and at the hilum. Most striking evidence of the 
extent of movement both of the hilum and the lung substance is 
obtained in these cases from stereoscopic films made in the usual 
fashion, that is, without synchronism with diastole. Examining 
a series of such films, one finds commonly in one of the pair the 
shadow of a calcified lesion, it may be 0.5 to 1 cm. in diameter, 
sharply outlined, lying 2 to 4 cm, or more lateral to the cardiac or 
aortic outline; in the other film of the stereoscopic pair, this lesion 
may be more or less blurred or even quite indiscernible. In the latter 
case the trunk shadows of the surrounding lung-field are found to 
share the characters of the outline of the calcified lesion; and usually 
it may be seen that the cardiac or aortic outline is blurred as well. 

Such a finding is frequent even with exposures of 0.05 second 
(timing checked against the perforated lead top). Rapid exposure 
reveals pulmonary densities that are not demonstrable by slower 
exposures. But it does not appear that rapid exposure alone with 
present equipment, will meet the needs. The pulse wave in the 
large vessels travels some 3.4 to 4 meters per second, and is more 
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rapid with branching and decreasing caliber while it appears that 
the rate of propagation of the pressure in the large vessels may 
change from 3.2 to 17.6 meters per second. (See Fig. 2 reproduced 
from Fig. 23, The Circulation in Health and Disease (Wiggers). 

These enormous clianges in pressure, and in the relation of pres- 
sure in different vessels, occur in 0.12 second in this record. Sub- 
sequently there is a fall of pressure in all vessels; but it is much 
more rapid in the pulmonarj'- artery tlian in the aorta, (compare 
-Figs. 1 and 2 (Figs. 22 and 23 of Wiggers’ The Circulation in Health 
and Disease). Fiu’tlier disturbances of lung detail may be caused 
by the ^dbrations of tlie blood column following systolic ejection, 
(see c'-c, Fig. 1), tlie reflection of the pulse wave at, branches, 
and tlie effect of varying pressures in tlie cm-ved elastic arteries— 
an influence insufficiently weighed in tlie phj'^siology and pathology, 
especiallj'' of tuberculosis, of so mobile, compressible and elastic 
an organ as the lung. It is possible that the early diastolic rush 
of blood from the large venous trunks to the auricle also causes 
vibration of the adjacent lung in individuals witli slowly beating 
hearts. Moreoi''er, ventricular systole endures for 0.33 second, 
at pulse rates of 60, to 0.23 second at 120;- the volume of blood 
discharged being between 50 and 100 cc;® and auricular sj’^stole, 
contributing 18 to 60 per cent of ventricular filling, (proportionately 
more the faster the heart beat), averages 0.11 second.^ The mini- 
mum of cardiac movement and of rate of change of pressures 
both absolutely in each A^essel and relatively, as between pulmonary 
and systemic circulation, occurs in late diastole, and tliis period is 
therefore the best suited to accurate recording of pulmonary densi- 
ties, normal and pathological. This period is represented in Fig. 1 
as the time between h on the right auricle curve and the second a on 
the pulmonary artery curve. 

In a study of heart volume changes. Meek and Eyster® added syn- 
chronism to speed of exposure. Their metliod was to catch tlie 
rhythm of the heart beat heard through a stetlioscope and to expose 


Fig. 1. — Pressure changes in the pulmonary artery (upper) and the right auricle 
(lower). Upper record: a, auricular wave; h, preliminary vibrations;- c -c, sudden 
systolic ejection throwing the column of blood into vibration; d, systolic summit; 
c—f, incisura. Lower record: o— c, auricular systole; c—d—e, early systolic rdbration; /, 
small notch at end of systole; g, early diastolic fall, opening of tricuspids; h, mid- 
diastolic wave, occasionally present. 

Fig. 2. — Synchronous pressure curves from aorta near semilunar valves (lower) 
and innominate artery (upper), showing changes in contour of press^e curve in 
aorta and its immediate branches and variable rate of propagation at different pres- 
sure levels. A-C, auricular systole; C-D, preliminary vibration during isometric 
contraction; D-E-F, primary oscillation; F-G, systolic maximum ejection phase; 
C^H, reduced ejection; I, incisura; K, after rdbrations becoming larger in innominate. 
Velocity of transmission at D-D, 3.2 meters per second; at H-H, 17.6 meters per 
second. 
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jVlany methods were carefully investigated employing micro- 
phones with vacuum tube amplifiers, the electrocardiograph, the 
capillary electrometer, but Avere rejected because of failure to ful- 
fill one or more of the requirements stated above. 

The apparatus finally developed is very stable; results are readily 
and exactly reproducible; and the device is easy to apply. 

Reference to Fig. 3 will make the principle of operation clear. 
Details are omitted in this diagram for the sake of clearness. L is 
a poAverful light source, (stereopticon tj’^pe of incandescent lamp). 
C is a pair of condensing lenses. M is a A'^erj’’ small galvanometer 
mirror AAdiich is fastened to a flat phosphor-bronze gah^anometer 
suspension ribbon, a liorizontal section of which is shown at U. 
The torsion of this ribbon keeps the mirror M normally in the posi- 
tion shoAvn in the diagram. F is an ordinary glass funnel which is 
connected to the tambour T by means of a flexible rubber tube. 
The tambour T is sealed yith a diaphragm D of extremely thin 



Fig. 3. — Schematic diagrams of apparatus for automatic synchronization. 

rubber. By means of a specially constructed leA'-er sj^stem, AAdn'ch, 
for simplicity is represented by S in the diagram, any motion of 
the diaphragm D is imparted, greatly amplified, to the mirror M 
Avhich is then rotated about U against the restraining torsion of V. 
P is a photo-electric cell of the vacuum type, which is contained in 
a compartment having a light-admitting aperture at 0. This 
photo-electric cell is connected electricallj'^ to the relay P through 
the A'^acuum tube amplifier A. The purpose of the relay R aauII 
be made clear later. 

If the open end of the funnel be placed against the neck of the 
patient oA^'er the carotid artery, an impulse from this artery wfll 
travel through the rubber tube and displace the diaphragm D. 
This will in turn rotate the mirror M which deflects the beam of 
light B on to the photo-electric cell, causing a momentary current 
of extremely small magnitude to flow through the cell. This cur- 
rent AARich is amplified by means of the single vacuum tube amplifier 
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closes the relay R. This relay R closes 0.043 second after the pulse 
at F. This interval can be materially shortened by a somewhat 
more complicated apparatus. If no greater lag between the carotid 
pulse (or the apex thrust) and the exposure of the roentgen-ray 
film is desired, the relay .B ean actuate the roentgen-ray transformer 
primary directly. If, however, a greater time is desired, it is 
necessary to introduce a lag-timing device. For this purpose a 
standard roentgen-ray exposure timer was converted into a lag 
timer. Instead of having the timer determine the duration between 
beginning and end of exposure, it was adjusted to determine the 
duration between the closing of the relay R and the beginning of 
exposure. The length of exposure was controlled by a circuit- 
breaker. 

Referring again to Fig. 3, V is an adjustable capillary vent for 
equalization of the pressure in the tambour, thereby assuring the 
return of the diaphragm D to the normal position after each pulse. 
The entire apparatus with exception of the funnel and attached 
rubber tube was enclosed in a light-tight cabinet so that no stray 
light should affect the photo-electric cell. The electrical connections 
and the mechanical details of adjustment have been omitted for the 
sake of clarity and brevity. A full description of the apparatus 
including constructional details will appear in the near future in 
an electrotechnical journal. • 

The Method of Use. There are subjoined (Fig. 4) photographic 
records of various lags or intervals between the carotid pulsation 
and the closing of the roentgen-ray primary. From the receiving 
tambour a rubber tube led to a F tube, one arm connected to a 
Frank capsule carrying a mirror and set up before the camera: 
the other arm of the Y led to the tambour activating the photo- 
electric cell. The roentgen-ray exposure is shown as a faint band 
stretching across the paper, best seen on the white margins; the 
upper extremity delimited for clearness by ink. The carotid pulse 
tracing is represented by a dotted line, since an alternating current 
arc was used for the source of light. The tuning fork has a period 
of 100. The dark spot on 5 and 6 is due to roentgen ray penetrat- 
ing the numbering aperture of the camera. 

The work of Eyster and Meek has pointed out the value of syn- 
chronized roentgen-ray films to establish the volume changes of the 
normal heart. ^ Only synchronized exposures give comparable records 
of heart outline to incorporate in clinical records. We are using 
this method also for study of the aortic arch and for lateral records 
of the tracheobronchial glands. Its usefulness for the lower half of 
the lung-field (for example, bronchiectasis) is greater than for the 
upper, partly because of cardiac movement and partly since the vol- 
uiM, and therefore the elasticity, is greater, and the vessels are longer 

Deductions drawn from the appearance of the hilum shadow are 
questionable unless the exposure is diastolic. Much of the “broad- 
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ening and thickening of the hilum” is artefact due to cardiac and 
aortic pulsation. And it appears probable that much of the “peri- 
truncal thickening of ascending trunks” is also due to vibration. 
No instance occurs in a study of 318 excised lungs, and it has not 
appeared in satisfactorily synchrom'zed exposures of the living. 

It is just possible that synchronization may be helpful in gall 
bladder work since the aortic pulsation will be somewhat commu- 
nicated tlirough the air-containing viscera. 

A subsequent article will deal with calibration. 

We wish to express our indebtedness to Dean Harold Pender of 
the Moore School of Electrical Engineering for his interest and 
advice, and to Prof. H. C. Bazett of the Department of Physiology 
for suggestions as to timing and recording methods for calibration 
and for helpful references to the literature. 

Summary, Roentgen-raj'^ records of the heart and lungs lack in 
definition and in comparability, by reason of cardiovascular 
movement. 

A mechanism is described by which exposures may be made at any 
selected phase of the cardiac cycle. 

Systolic and diastolic cardiac outlines are reproducible at will. 

Pulmonary records can be made when cardiovascular movement 
is at the minimum. 
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ELECTROCARDIOGRAPHIC STUDIES OF THE EFFECTS -OF 
ETHER UPON THE LIVING CAT’S NORMAL HEART.* 

Bt H. R. Miller, M.D., and David Felberbaum, M.D., 

WITH THE ASSISTANCE OF 

H. T. Krigel, Ph.D., 

NEW TOBK. 


(From the Medical Service of the Montefiore Hospital, New York City, Dr. B. S, 
Oppenlieiineri Chief of the IMedico-I Division.) 

Our interest was directed to the influence of ether upon the 
living cat’s Heart while investigating this organ electrocardio- 

* These studies were carried out with the support of the Rosa Rossbach Memorial 
Fund. 
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graphically for the effects of ouabain in etherized cats. Cardiac 
irregularities were encountered, and an attempt was made to deter- 
mine whether these derangements were caused by ouabain alone, 
by ether alone, or by a smnmated result of both drugs. Obviously, 
therefore, it was important to establish what the electrocardiograms 
of a normal cat’s heart would be, the animal receiving no drug. 

To this end a simple box was devised, into which a cat could be 
placed. The limbs, though fixed by strings, were readily accessible, 
the neck was firmly held and the animal kept in one posture by tying 
down the movable lid of the box at an adjustable angle. In this 
box the animal would remain quiet and undisturbed while the 
electrocardiograms were taken. The limbs of the animal were care-' 
fully shaved and wrapped with 3-inch wide flannel bandages, 
soaked in hot hypertonic salt solution. The bandages were led off 
from the wrapped-up shaved areas of the limbs to basins containing 
hot hypertonic salt solution and saline-filled porous jars; the ban- 
dages were partly immersed in the jars and the basins. Adequate 
protection was secured by rubber sheeting wrapped about the flan- 
nel-bandaged limbs, thus keeping the bandages warm, preventing 
dripping and short-circuiting. Before proceeding with the actual 
experiments the three leads were taken in the usual fashion. In 
all instances they were standardized, so that 1 cm. deflection 
equalled 1 millivolt of current. The galvanometer used was the 
large-size Williams-Hindle apparatus, the string’s resistance being 
6400 ohms. In a few experiments the Cambridge outfit was 
employed in a similar fashion. The standardization was main- 
tained at 1 cm. for each millivolt of current, except in rare instance 
where time was pressing because of the precarious condition of the 
animal. Whenever normal standardization was not possible this 
condition was indicated at the beginning of each record. After tak- 
ing the normal records the protocols of each experiment were 
carried out. Lead II was the usual derivation recorded unless 
otherwise stated. 

In this manner 5 cats (Group A) were observed: Cats 105 
(Ekg. 19), 113 (Ekg. 24), 116 (Ekg. 25 ), 117 (Ekg. 26) and 147 
(Ekg. 50). As far as could be ascertained, these animals had 
never been employed previously in any experiments. Three addi- 
tional cats, 130 (Ekg. 37), 131 (Ekg. 38), 145 (Ekg. 48 / 02 ), are 
placed in Group B. These animals had received ouabain in water 
or in oil, intramuscularly, but were not studied for any ether 
effects until several days (two days for Cats 130 and 131 and six 
days for Cat 145) had elapsed after the administration of the digi- 
talis bodies, and imtil, clinically and electrocardiographically, no 
drug effects could be detected. An analysis of these records is 
given in Table I, and permits the following conclusions regarding 
the usual characteristics of the normal electrocardiograms of the 
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TABLE I.— GROUPS A AND B, 


Ekg. 

No. 

Cat 

No. 

Date, 

1923. 

Ld. 

P. 

R. 

T. 

Rt. 

Electrocardio- 
graphic changes. 

Remarks. 

19 .. 

24 

1 

Feb. 9 

Feb. 14 

1 

2 

3 

1 

+ 

+ 

0 

+ 

+ 

+ 

+ 

250 

230 

270 

Regular rhythm 

Regular rhythm; 

Female; tightened 
on back to wooden 
board. 

Female; placed on 




2 

+ 

+ 

— 

270 

no iso-electric 

abdomen in box. 

25 .. 

110 

April 9 

3 

+ 

+ 

— 

270 

period 

1 

+ 

+ 

+ 

. . 

Low voltage 

Male; placed upon 




2 

3 

+ 

+ 

+ 

+ 

0 

0 



abdomen in box. 

2G ... 

117 

April 9 

1 

dh 

0 

210 

In Lead I doubt- 

Same cat had been 




2 

+ 

+ 

— 

200 

ful vcntric. ex- 

used for Ekgs. 2G 

38 

131 

i 

April 18 

3 

1 

+ 

+ 


200 

trnsystole; no 
special signifi- 
cance; probably 
due to muscu- 
lar movements 

and 38; after 26 it 
received ouabain; 
it was used again 
without ouabain 
forEkg.38;female; 
placed upon abdo- 
men in box. 


0 

ft 

0 

280 

Regular rhythm 







— 

280 









— 

270 



50 

147 

May 10 





200 

Regular rhythm 

Female; placed' on 







+ 

200 


abdomen in box. 




3 



+ 

200 



37 .. 

130 

April 18 

1 



+ < 

270 

* • • . 

Female; placed on 




2 

+ 

+ 

sis ! 

230 


abdomen in box. 




3 

+ 

+ 

— I 

240 



48 (1) 

145 

May 3 

1 

+ 

— 

+ 

170 

• • » • 

Male; placed on 




2 

+ 

+ 

+ 

170 


abdomen in box. 




3 

+ 

+ 

+ 

170 



48 (2) 

145 

May 3 



. , 


.. • 

Was taken 5 min. 










after 48 (1), 




• 






with same re- 
sult 



Ld., lead; +, upward; — , downward large; 0, zero. 


(Group A consists of 5 animals never used before experimentally. 
Group B consists of 3 animals used for ouabain experiments, but 
rested a sufficiently long time for effects of the drug to disappear. 
In none of these 8 cats was a drug given during the taking of the 
electrocardiograms.) 

1. In Lead I there is no constant form or direction of tlie P wave 
or of the main ventricular deflection. The T wave could rarely be 
identified. The electrocardiographical picture varied in almost 
every animal. This lead, therefore, cannot be used in evaluating a 
standard electrocardiogram for the normal cat’s heart. 

2. In Leads II and III the P and R waves were upright. The T 
wave was downwardly directed or negative in 62.5 per cent of the 
cats examined. 

3. The heart-rate ranged, as a rule, from 200 to 270 (mostly 
200). It was 170 in Cat 145 (Ekg. 48). In a number of the cats 



Fig. 1 



Fig. 2.— Ventricular extrasystoles. Ekg. No. 50 of Cat 147. The first record 
shows a single extrasj^stole. The second record shows in its first part oxtrasystoles 
alternating with normal heats; the later portion shows again an occasional extra- 
systole. In the third record a return of the alternating extrasystole takes place 
upon renarcosis of the animal. Chart II presents the further details of this 
experiment. 



Pig. 3.— Ekg. No. 14 of Cat 100. The first record shows the irregularly acting 
heart with no eiddences of auricular actixdty (auricular fibrillation). In the second 
record a high degree of conduction defect is seen in part of which the auricular 
complexes are submerged ; slight oradences, however, can he made out in the deeplj^ 
inr'erted T waves. There are also regularly recurring changes in the form of the 
R-S deflections. In the third record a 2-1 heart-block is evident, while in the fourth 
record a rapid nodal rhythm has developed with a curious alternation in the direc- 
tions of the T and R war'os. Finally, the normal mechanism reasserted itself, as 
seen in the last two records, upon recovery from ano.sthcsia. Chart III is the pro- 
tocol for this experiment. 





Fig. 5.— Ekg. No. 49 of Cat 14G. Tin's scries of records shows a gradual change 
ill the form of the Il—T complex, the onset of a heart-block with a final idioventriculai 
beat, and a complete absence of auricular activity. Record 1 exhibits the T wave 
gradually assuming an upright form from a dcc]ily negative one. Recoid 2 is a 
continuation of 1, the T wave has now become part of the R and continues to rise 
until it is larger than R. Record 3, the T wave now overshadows R which appears 
as a notch on the up-stroke of the T. The P-R interval has progressively increased 
and in the fourth record a gradual onset of heart-block is seen with a slowing of 
entire heart cycle. Record 5 exliibits an abnormally wide and notched ventricular 
complex; there are no eiddences of auricular activity. See Chart V for protocols. 


MILLER, FELBERBAUM, ELECTROCARDIOGRAPHIC STUDIES 519 

spontaneous variations in the rate of the heart-beat were noted 

during the periods of examinations. ^ + ii v 

^ 4, The rhythm was regular in all these cats except m t^at 
(Ekg. 26). This animal also had a wide R and a curious form m 
its R-T complexes, that is, the T wave joined the R wave before 
the base line was reached. 

Discussion. Wc niay^ perhaps, assume when an apparently 
healthy normal cat is held securely in a simply contrived box, such 
as the one .figured in the text, and when the animal has received 
no drug whatsoever, or even when a drug like ouabain is given, 
but sufficient time has been allowed for the drug to become elimi- 
nated, or for its effect to disappear, such an animal will exhibit 
in its electrocardiograms, when taken by the usual three leads, a 
regular cardiac rhjThm, a heart-rate of approximately 200 beats 
per minute, with frequent inversion of the T wave in Leads II and 
III, and changes always in Lead I, of so diversified a character, as 
to permit of no constant interpretation. We have observed no 
“great frequency of spontaneous rhythm,* no spontaneous bigem- 
iny.” On the other hand, spontaneous changes in the rate are 
very frequent. 

To properly determine any electrocardiographic effects upon 
an experimental animal such as the cat, an unanesthetized animal 
is preferable. Even small amounts of an anesthesia may add 
electrocardiographic changes that cannot be separated from those 
caused by a drug or any procedure under investigation. This point 
we shall try to demonstrate later in the text. 

In a consideration of the probable influence of ether upon the 
living cat^s normal heart, in situ, a prime difficulty lay in procuring 
an accurate means of giving ether in exact doses as an inhalant 


* S. A. Levine (Jour. Exper. Med., 1919, 29, 485) writes of the frequency of 
spontaneous nodal rhythm in the normal cat’s heart. A perusal of the text of his 
carefully conducted work indicates that all cats used by him received ether narcosis 
in order to permit the undisturbed taldng of electrocardiograms. In reply to an 
inquiry from us as to whether electrocardiograms were procured in normal cats 
uninfluenced by an experimental procedure whatsoever. Dr. Levin was good enough 
to write as follows: “Concerning the occurrence of nodal rhythm in cats, I remem- 
ber distinctly that occasionally this was found even before any anesthesia was 
administered. Unfortunately, in the table I published in the article that you refer 
to, one could not be certain whether liodal rhythm developed before or during the 
anesthesia. I feel sure that it was not rare to find this arrhythmia in the first tracing 
taken before any drug at all was administered. I have since twice seen it occur 
spontaneously in cats. We had similar experiences studying the electrocardiographic 
tracings of patients during operation (Arch. Int. Med., 1922, 30. 57). I feel 
that it is a fairly common spontaneous arrhythmia both in normal people and in 
animals. Just yesterday I took a tracing of a normal dog as a control and happened 
to find nodal beats. This dog had received no anesthetic of any kind, either local 
or general.” We wish to comment in this connection that in the study of a small 
group of cats unanesthetized and untouched by any drug, little or no change could 
be discerned in the electrocardiographic pictures of their hearts. In %dew of our 
experiments that increased amounts of ether can produce distinct and strildng cardiac 
disturbances w^e hesitate to exclude the possibility that so-called spontaneous heart 
derangements may not be due to narcosis. 
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narcotic. It is well known that cats take ether easily, that anes- 
tliesia IS obtained promptly, but that evenness in anesthesia calls 
r £ ^ constant vigilance. Not infrequently do cats suddenly 
die from seemingly small additional amounts of ether. We studied 
theoretically several means for administering ether in a quantita- 
^ve way, but they seemed to be cumbersome and unsatisfactory. 
Eventualljq therefore, we were compelled to resort to the crude 
drop-cone rnethod as the only practical procedure. The respira- 
torj'" excursions, the color of the mucous membranes and of the 
tongue, the amount of salivation, the status of the reflexes, espe- 
cially the corneal and pharjmgeal, these were our guides in esti- 
mating the depth of the anesthesia. Por practical purposes they 
served fairly well. 

The animals were enclosed in the box previously described or 
were attaclied to a board, allowed to grow quiet and relaxed, then 
anesthetized with ether. Ether was given in changing degrees of 
concentration and over i^arying intervals of time. In some experi- 
ments we tried to give continuously a so-called “light anesthesia,” 
or “moderate anesthesia,” or “deep anesthesia.” These terms 
though loosely employed, signify in a measure a quantitative differ- 
ence in the type of anesthesia obtained. Again, some cats were 
started with light anesthesia and the narcotic increased in crescendo 
fashion until profound anesthesia was obtained; sometimes death 
resulted. The reverse procedure was also carried out, that is, an 
initial deep anesthesia, gradually diminishing the amount of anes- 
thesia until the cat recovered completely. Finally, some animals 
received alternating brief light anesthesia followed by quickly 
produced deep anesthesia, or vice versa. 

Cats 99 (Ekg. 13), 100 (Ekg. 14) and 101 (Ekg. 15) were attached 
to a wooden board. Cats 145 (Ekg. 48), 146 (Ekg. 49) and 147 
(Ekg. 50) were placed on their abdomen in the box. Cats 99, 146 
and 147 were never used before; Cats 100, 101 and 145 were ouabain- 
ized in previous experiments. Charts I and II illustrate the effects 


Fig. 4.— Ekg. No. 15 of Cat 101. Tliese records show very remarkable and 
pronounced electrocardiogram changes induced by deep and fatal narcosis. The 
records were taken almost continuously. Record 1, only an occasional auricular 
complex is visible, the ventricles beating regulaVly at 105 beats per minute; the T 
wave rises directly from the stem of the S wave. Record 2, heart-rate is mucii 
slower, the auricles are at a standstill and the ventricular complexes are abnormally 
vddened, and the T wave is blunt and directly continuous with the S wave. Record 
3, a remarkable and abrupt change takes place; the auricidar activity has returned 
but as an auricular flutter; the deflections are diphasic, 300 per minute and 
regularly recurring; some of these fall upon the E and T \v!xvca, distorting 
them ; the ventricular complexes have not changed from that seen m Kecor , an 
are beating at 83 per minute. Record 4, the' ventricular complexes are now o igiier 
amplitude and still abnormal; there is a complete heart-block. Record 0, only 
auricular complexes are observed; the ventricles are now at a standstill. ccor , 
only irregular, variable, small oscillations are visible, the origin of n nc i i is no 
possible to determine. See Chart TV for protocols. 
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of varying amounts of ether anesthesia on the normal living cat s 
heart. The animals were narcotized fully, but only for a very 
brief period, and immediately allowed to come out of the anesthetic. 


CHART I.— CAT 99. ELECTROCARDIOGRAM 13 (NOT PRINTED 
IN THIS article). DECEMBER 23, 1922. 


Record 

No. 

Time, 

P.M. 

Electrocardiographic 

changes. 

Anesthesia. 

0-1 . . 

3.50 

Variations in height of R and 
S waves in all three leads, 
S predominating 

Cat deeply under ether; at end of 
record out of anesthesia; eye 
reflexes active. 

1-1 . . 

3.55 

Variation in depth of S is 
marked, especially in Lead 
11 

Deeply under; no eye reflexes. 

1-2 . . 

4.03 

Increase in rate; respiratory 
variations in jS tvere less 
marked; T wave toward 
end of record became dis- 
tinctly negative in Leads 
II and III 

Deeply under. 

1-3 . . 

4.07 

Variation in depth of S wave 
marked ; T wave again up- 
right; S wave increased in 
size 

Respirations regular and eye re- 
flexes present; at end of record 
moving legs. 

1-4 . . 

4.10 

No change 

As above. 

1-5 . . . 

4.13 

Respiratory variations in S 
wave 

Cat came out of anesthesia; re- 
flexes all present. 

1-6 . . 

4.16 

Slight respiratory variations 
in S wave 

Almost out of anesthesia. 


R6sum6. During the height of general anesthesia there were marked variations 
in the size of the S wave. These were distinctly of a respiratory type. Also changes 
in the direction of the T wave were noted, becoming negative but promptly recover- 
ing its upright direction with the cessation of the anesthesia. 


The following charts. III, IV, V and VI, are protocols of Cats 
100 (Ekg. 14), 145 (Ekg. 48) 146 (Ekg. 49) and 101 (Ekg. 15). 
The animals responded by cardiac disturbances of serious nature, 
varying in degree and type directly with the amount and duration 
of the ether narcotic administered. Some were anesthetized up to 
death and the progressive changes recorded continuously. 

In these experimental records we see that during light anes- 
thesia^ (analgesia) minor electrocardiographic changes, such as 
variations in voltage, sinus arrhythmia and changes in the direc- 
tion of the T wave occur. An upright T is likely to become iso- 
electric or even negative, while the reverse is true of an originally 
negative T deflection. Inversion of an upright T is considered a 
very important evidence of digitalis effect. In view of the above 
experimental findings with etherized cats, for experiments with 
digitalis bodies employing such narcotized animals, this change in 
the T wave evidently should not be used to evaluate digitalis 
effects. 
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CIEVRT II, CAT 147. ELECTROCARDIOGRAM 50, MAY 10, 1922. 


Record 

No. 

Time, 

P.M. 

Electrocardiographic 

changes. 

Anesthesia. 

d-1 . . 

/ 

3.33 

Normal Ekg. Lead I deflections 
are however poor and of very 
low voltage 

At 3.31 light anesthesia for 2 
. min., then no anesthesia; 
cat out at 3.33. 

0-2 . . 

3,35 

Same as 0-1 

Anesthesia continued and 
then interrupted for 1 min. ; 
eye reflexes present. 

0-3 . 

. . . 

Same as 0-1 

Moring limbs. 

0-4 . 

. . . 

Sinus .variation 

As above. 

0-5 . . 

3.47 

Variations in the height of It and 
sinus variations 

Almost out of anesthesia. 

0-0 . . 

3.57 

Cat’s mo^'cmcnts distort the elec- 
trocardiograms; T wave is nou' 
iso-clcctric 

As above. 

0-7 . . , 

4.05 

Same ns 0-6 ^ 

Moving about actively. 

U'S . . j 

i 

4.12 

In groups of from two to twelve 
beats ventricular extrasystolcs 
alternate with a normal boat 

Anesthesia deepened; no an.- 
esthesia was given from 0-2 

1 lo 0-7. 

0-9 . . 

4.25 

Sinus arrhythmia; T wave flat 
single oxtrasystole in Load I 

As above; 50 min. of light 
anesthesia (first stage). 

1-1 . . 

4.3G 

Normal ekgs.; T flat 

Considerable salivation and 

1-2 . . 

4.3G 

Normal ekgs.; T flat 

eye reflexes present in 1-1 ; 

1-3 . . 

4.38 

4.38 

to 

4.40 

Normal ekgs.; Tflat 

No records taken 

no rcflo.ves during 1-2 and 
1-3. 

Ether for 2 min. 

1-4 . , 

4.40 

4.45 

Long-continued series of alternat- 
ing extrasystolcs, identically 
like those in 0-8; later record 
shows a normal mechanism, 
very rapid 250, with an inveri- 
ed T; gradually tliis tachy- 
cardia slowed down to 187, and 
T wave became upright 

Deeply under; no ocular re- 
flexes. 

Pupils dilated; cat out of 
ether. 


ResuvxL A very remarkable repetition of tlie ventricular extrasj'stoles was 
produced during anesthesia, with changes in the T wave during the stage of deep- 
ening anesthesia and recovery therefrom. 


During slightly deeper anesthesia, ventricular extrasystoles and 
varying degrees of depression of the conduction system were noted 
from a simple prolongation of the JP—R interval to a complete 
heart-block and even standstill of the ventricles for long periods. 
Also high-grade toxic effects in the form of the ventricular deflections 
were repeatedly seen. It is notour purpose at present to attempt 
a discussion whether these changes are directly the or tie 

anesthetic or whetlier they may be in part explained by o ler 
factors, such as an increase in the carbon-dioxide concratra ion m 
the blood or an anoxemia as experimentally shown by Greene anrt 




Fig. 6. Ekg. No. 48 of Cat 145. These records exhibit a gradual slowing of the 
cardiac cycles ^nth a pro^essive conduction disturbance until a heart-block is 
established in Eecord 4 In Record 5 the block has become complete with a slow 
auricular rate and an idioventricular beat of abnormal character, resembling that 
seen in bundle branch block In the sixth record there is only an occasional idio- 
ventncular beat; the majority of the beats are of supraventricular origin however 

fSei- ■ P?„r^ ctrt *” 



Fig. 7 




millek, felberbaum: electrocardiographic studies 523 


CHART III.— CAT 100. ELECTROCARDIOGRAM 14 (SEE PRINTS). 
■ DECEMBER 23, 1922. 


Record 

No. 

Time, 

P.M, 

Remarks. 

Anesthesia. 


4.20 

No records taken 

Auricular fibrillation in Lead I; in Lead 

Anesthesia begun. 

9—0 nnd 

4.31 

Anesthesia was deep; 

2-1 . . 

to 

II a high-grade defect in the conduc- 

respiration stopped 

4.33 

tive system was seen; in the first 4 
beats the P wave was apparently sub- 
merged, possible evidences being indi- 
cated bj’^ slight variations in the deeply 
negative T waves; the next 4 beats 
showed unmistakable conduction dis- 
turbance; gradually the P-R interval 
shortened and the R-S phase varied 
in a progi-essive manner; the next 5 
beats repeated the condition of the 
first series exactly and then a second 
series was repeated; this alternation 
of event continued for a considerable 
time 

during Lead II and 
were very irregular 
in Lead III. 

! 

2-2 . . 

4.35 

A slow regular mechanism 

Reflexes returned; cat 
licking its nose; no 




anesthesia. 

2-3 . . 

4.45 

Partial heart-block 2 to 1 

Again was brought 
deeply under anes- 
thetics; respirations 
irregular, deep and 
slow; anesthesia dis- 
continued. 

2-4 . . 

4.50 

Regular normal mechanism returned; 
slow rate; all deflections increased in 
amplitude. 

Cat out and moving 
about. 


ResumS. This table demonstrates clearly the effects of deep anesthesia, the 
rapidity of onset of these effects, and the promptness of recovery. During deep 
anesthesia an auricular fibrillation occurred. In the stage of recovery from this 
anesthesia a curious series of events followed: First a high-grade depression of the 
conduction in the bundle of His developed, giving an interesting group of alternating 
electrocardiographic pictures due to the variations in the degree of this depression of 
conduction. Then the normal sino-auricular mechanism of the heart-beat returned, 
and the animal recovered from the anesthesia. When the animal was again deeply 
anesthetized a partial heart-block ensued, 2 to 1 in character. This was followed 
by a nodal rhythm previous to the recovery of the normal mechanism for the second 
time. Marked changes in the direction and the amplitude of the T wave were seen 
during the different degrees of anesthesia. 


Fig. 7. 9.52 a.m.: A cat of 1645 gm. received intramuscularly 66 per cent of 

a minimum lethal cat unit dose of ouabain in oil; a small amount of ether was given 
to facilitate the handling of the animal; at 11 a.m. there "was vomiting; at 5.32 p.m. 
ether was administered. 5.37 p.m.: Ekg. No. 12 (a) was taken while the cat was 
still slightly under the effects of ether; Leads I, II and III show nodal rhythm (no 
P wave is discernible) ; in Lead III there is an abrupt change in the direction of the 
T wave, and then gradually recovery to normal condition. 5.39 p.m.: Ekg. No. 
12 (b) was taken as the cat was recovering from its anesthesia; this tracing demon- 
strates strikingly the variabUity in the height of R, S and T; nodal rhythm still 
persists; T is oppositely directed as compared with Ekg. No. 12 (a). 5.41 p.m.; 

Ekg. No. 12 (c) was taken while the cat was practically completely recovered from 
anesthesia; here P is distinctly returned; T is directed as in the first series; it will 
be noted that the nodal rhythm disappeared as the animal recovered from its ethei 
kinesthesia. 


CHABT IV. -CAT 101 . ELECTROCAKDIOGRAM 15 (SEE PRINTS) 

DECEMBER 30 , 1922 . 



1 - 1 , 1-2 

and 1-3 


Anesthesia. 


1-4, 1- 
and 1- 


4.25 

to 

4.32 

4.45 

to 

4.57 


T wave iso-electric in Leads II and III 
wave low voltage 


IB, low voltage; T iso-electric 


Low voltage more marked; slight varia- 
tions in P-Ji intor%'al 


5.03 


1-8 


2-0 


2-1 


5.05 


5.09 


5.11 


5.21 


Bradycardia; P-P increased to 0.2 sec 
R abnormal; heart-rate fell to 70; P 
not visible in Part I; R deflections be- 
came negative, with a large sweeping 
T — a diphasic ventricular deflection; 
a little later the R wave again became 
upright but no P oscillations were 
recognizable. The next strip showed 
entire change in mechanism; auricles 
were well represented, beating at the 
rate of 300 per minute — "auricular 
flutter;” the R was inverted during 
this period 

A slow idioventricular rhytlnn with a 
diphasic -v'cntricular response (nega- 
tive R and positive T waves) ; occa- 
sional auricular wave was seen 
Occasional P fusible; ventricles respond- 
ed as at end of 1-8 

Diphasic ventricular responses more 
pronounced, m'der and deeper; very 
few auricular complexes seen 
R-T very wide, notched and low vol- 
tage; P less frequent and finally it was 
represented as a small irregular oscilla- 
tion seen at a more rapid rate and j 
interrupted by an infrequent diphasic 
ventricular wave; all deflections censed 


Anesthesia started. 

No anesthesia during 
the taking of records; 
eye reflexes present; 
moving legs; addi- 
tional anesthesia was 
given toward end of 
record. 

Same as 1-0; the cat 
was deeply anesthet- 
ized and then allow- 
ed to come out. 

No anesthesia; no re- 
flexes ; just after Lead 
III cat opened eyes 
and moved limbs; 
anesthesia again giv- 
en until deeply nar- 
cotized; no visible 
breathing during the 
taking of 1-6. 

Deeply under anes- 
thesia; no breathing; 
tongue, deeply cyan- 
osed. 


Very little breathing; 
occasional gasps. 


No heart sounds aud- 
ible. 


Chest opened ; occa- 
sional beat observed 
in the left auricular 
appendage. 


RSsume. During the stage of what may be considered and loosely termed a 
“surgical anesthesia,” minor changes in the electrocardiograms were noted: a slight 
variation in the P—R interval and a lowering of the voltage in the R wave. During 
deep and almost overwhelming anesthesia a heart-block developed with later a 
complete arrest of auricular activity and a slow idioventricular rhythm resulted. 
A moment after this the auricles went into a state of flutter, beating re^larly at 
the rate of 300 per minute, the ventricles responding irregularly at about 106. _ This 
condition lasted only a short time, the auricles continued to beat slowly and infre- 
quently, while the ventricle activity soon disappeared entirely. IV hen all oscula- 
tions stopped in the electrocardiograms the chest was laid open and an occasional 
quiver was observed in the left auricular appendage. 
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CHART V.— CAT 146. ELECTROCARDIOGRAM 49 (SEE PRINTS). 

MAY 3, 1923. 


Record 

Time, 

Electrocardiographic changes. 

Anesthesia. 

No. 

P,M. 



4.45 


Light anesthesia be- 


to 


gun; no records were 


4.46 


taken. 

2-0 . . 

4.47 

Normal; T upright in all three leads 

Reflexes present; mov- 

4.50 

R wave negative in Lead I; rate, 210 

ing head; moaning. 
Animal is allowed to 





come out of anes- 
thesia completely. 

3-0 and 

1 4.51 

Rate increased, otherwise no change 

Eye reflexes abolished; 

to 

moving head and 

4-0 . . 

4.53 


legs near end of the 
experiment. 

5-0 . . 

4.55 

Rate, 105; Lead III T wave became iso- 
electric and later partly negative 

As above. 

Anesthesia resumed. 

6-0 . . 

4.58 


4.59 

Sinus arrhythmia; T wave iso-electric 

Slightly under; eye re- 



flexes not abolished; 
anesthesia increased. 


7-0 . . 

5.00 

Lead II T wave at first deeply negative. 

Anesthesia continued 



gradually diminishing until fiat, then 
gradually mounting upward higher and 
higher 

until deeply under. 

7-0 . . 

5.02 

T wave encroached upon R, and together 

Tongue deeply cyano- 



thej' formed a curious bifid oscillation 

tic; artificial respira- 



of wide nature; P-R interval increased 

tion at 5.01. 



gradually and a complete block fol- 
lowed; R-T combined wave became 
wider and the voltage lower (arboriza- 
tion type of deflection); no P wave 
was visible, and for along stretch until 
death this slow, wide and long ventri- 
cular deflection continued 

Animal died. 


Resume. Under light anesthesia the only change noted was in the rate, which 
increased. Repeating the anesthesia and allowing the animal to recover three times, 
changes in the direction of the T wave occurred. In deep anesthesia marked abnor- 
malities took place in the R and T deflections, producing a very striking picture. 
A complete heart-block soon followed and finally the auricular actmty ceased 
altogether and the ventricles continued at a slow rate, with characteristic abnormal 
complexes, until the death of the animal. 

Gilbert, 2 or other unknown factors. What we wish to stress is that 
in experiments with cats under ether narcosis electrocardiographic 
changes of varied degrees and types are easily provoked and may 
readily be mistaken for effect of some drug that may be under 
investigation. 

At the outset of our work we followed the technic of anesthetizing 
each cat while its electrocardiogram was being taken. Verv small 

- Arch. Int. Med., 1921, 27, 517; Am. Jour. Physiol., 1921, 56, 475. 
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CILUIT n. CAT 145. ELECTROCARDIOGRAM 48 (SEE PRINTS). 

ALIY 3, 1923. 


Record 

No. 

Time, 

P.M. 

Electrocardiographic changes. 

Anesthesia. 

1-0 and 

3.50 

Low voltage; wave came off dircctlj 

' No anesthesia. 

2-0 . . 

to 

3.55 

from limb of Jt before the base line was 
reached; deflections were upright in 
all three leads 

.3-0 . . 

4.01 

Respiratory variations in rate; lower 
voltage 

' Ether for 1 min.; eye 
reflexes were present ; 
toward end of record 
additional anesthesia 

4-0 . . 

1 

1 

4.0G 

Vciy' low voltage in all three leads; sinus 

1 arrhythmia 

given. ■ 

Anesthesia 2 min.; eye 
reflexes diminished ; 




no anesthesia at end ; 
reflexes returned. 


4.09 

No records taken 

Ether continued until 


to 

4.12 


deeply under. 

5-0 . . 

4.12 

T gradually increased in size and finally 
overshadowed by small R; the heart- 
rate gradually slowed; T wave later 
dimim'shod in size, reaching its pre\'i- 
ous amplitude 

No additional anes- 
thesia; no eye reflex- 
es; Lead II strips re- 
corded 30 sec. apart 
for 7 times. 


4.14 

All deflections regular; later gradually) 
a partial heart-block appeared with 
the falling-out of a ventricular beat 
from time to time; T wave again re- 
sumed the peculiar character as in 
previous record 

Cat still deeply under. 


4.16 

2 to 1 heart-block with R wave negative 
during the block period; finally the 
block became complete G to 1, with an 
abnormal high R and a deeply negative 
T; ultimately no ventricular beats 
occurred and the auricles continued to 
beat slowly until death 

Cat deeply under; a 
record was taken 
every 10 sec. for 5 
succeeding periods. 


4.22 ( 

Cat died 



ESsxime. During the light anesthesia only minor changes in the rate of the sinus 
stimulation were produced. This animal had an abnormal origin of the T wave 
which came directly off the stem of the R wave and was rather blunt. Repeating 
the light anesthesia caused an apparent reduction of the voltage of the R wave. 
During deep anesthesia a series of records showed; At first a remarkable increase 
in the height of the T w'ave which mounted gradually until it overshadowed the R 
wave. It finally reapproached its former altitude. As the animal became over- 
whelmingly anesthetized a partial heart-block was induced. This conduction dis- 
turbance increased gradually until it finally became complete and the ventricles took 
on an idioventricular rhythm, having its origin in some infra-aurioular foci as shown 
by the marked abnormality of the deflection. Pre-agonally the ventricles ceased 
to beat and a slow auricular response continued until death of the animal, the respi- 
rations and heart sounds disappeared long before the electrocardiographic oscillations 
ceased. 
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TABLE II. — SIX ADDITIONAL EXPERIMENTS CORROBORATING THE 
EXPERIMENTS WITH ETHER AS TABULATED IN TABLE I. 


Ekg. No. 

Cat 

No. 

Date, 

1922. 

Time of 
electrocar- 
diogram. 

Remarks. 

1 (0-0) . . 

2 (0-0) . . 

67 

May 27 

3.00 P.M. 

Left ventricular preponderance; rate, 150. 

70 

July 12 

10.05 A.M. 
to 

Very low voltage in Lead I; average vol- 
tage, rate 215 in Leads H and III. 

2 (0-1) . . 

70 

July 12 

1 10.10 A.M. 

In Leads II and III rate 215; T much more 
. flattened than in Ekg. 0-0 which was of 
good voltage; almost iso-electric. 

3 (0-0) ... 

1 

71 

July 25 

1 

. 9.40 A.M. 

All deflections upright; small voltage and 
regular rates; each cycle rate 215; 
T very flat. 

4 (0-0) . . 

73* 

Aug. 1 

10.26 A.M. 

In Lead I low voltage; in Leads 11 and HI 
fair voltage; T down and P-R interval 
equals 0.08 sec.; rate, 250. 

4 (0-0) . . 

73 

Aug. 1 

10.31 A.M. 

As above. 

5 (0-0) . . 

75 

Aug. 8 

9.50 A.M. 

Low voltage in Lead I; fair voltage and T 
wave disappeared in Lead II; fair vol- 
tage and T inverted in Lead III; rate, 
215. 

6 (0-0) . . 

76 

Aug. 17 

10.32 A.M. 

Very low voltage in Lead I; fair voltage, 
T wave flat, rate 215 to 250 in Leads 
II and III. 

6 (0-0) . . 

76 

Aug. 17 

10.40 A.M. 

As above; rate, 190, 


* Same cat as 71. 


TABLE III.— LISTING THE TYPES AND PERCENTAGES OF HEART 
DISTURBANCES CAUSED BY- ETHER NARCOSIS. 


Record No. 


Sinus arrhythmia 
Variations in the height of 
R and S waves 
Nodal rhythm .... 
Changes in the direction of R 
Changes in the direction of T 
Notching of R wave . 
Increase in the P-R interval 
Partial heart-block . 
Complete heart-block 
Ventricular extrasystoles 
Auricular fibrillation 
Auricular flutter .... 


48 

49 

13 

15 

14 

50 

4 

1 

2 

3 

5 

6 

To- 

tal. 

Per 

cent. 

© 

. . 

* . 

. . 

. . 

1 

. . 

. . 





2 

16.8 

m 


m 



H 





m 


4 

33.3 

. . 

© 

. . 

© 

© 

, , 







3 

25.0 

© 


. . 

© 

© 

• • 







3 

25.0 

© 

© 

KiSVi 

© 

© 




m 




7 

58.3 

. , 



© 


. . 







1 

8.3 


© 


© 

. . 

. . 







2 

16.8 




© 


. . 







3 

33.3 


© 


© 


, . 







3 

33.3 


. . 


. . 

. . 

mSSi 







1 

8.3 


■ . 



|E9 

, . 







1 

8.3 




m 









1, 

8.3 

6 

4 

2 

8 

5 

4 

0 

0 

1 


1 

0 

31 



Number of disturbances 
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TABLE rv.— ETHER ANESTHESIA. 


Cat 

No. 


99 


100 


Ekg 

No. 


13 


14 


101 


15 


Degree. 


Duration. 


Cat rapidly brought 
into deep narcosis 
and gradually al 
lowed to recover to 
normal state 


145 


140 


48 


49 


Deeply narcotized; 
gradually allowed 
to recover out of 
ether 


Received ether in 
varying concentra- 
tions; deeply nar- 
cotized 


Deeply anesthetized 
continued 


3.50 to 4.1G p.u. 
(26 min.) 


Electrocardiographic changes. 


' electrocardiographs taken; there 
were no definite changes, except 
for slight variations in the height 
of R and S. 


Over period of 17 
win. 


Light anesthesia 
Light anesthesia 
Moderate anesthesia 


Deep anesthesia 


Light anesthesia 
Light anesthesia 

Light anesthesia 

Moderate anesthesia 

Deep anesthesia 


4.20 r.Af. (ether 7 electrocardiographs taken; under 
begun) deep anesthesia there developed 

4.31 p.sf. a high-grade heart-block; as 

4.50 r.M. recovery took place a partial 

heart-block appeared and soon 
thereafter a normal rhythm in- 
terrupted by occasional extra- 
systoles (see prints and full 
protocol). 

Earliest changes were low voltage . 
in Leads I, II and III, under 
moderate anesthesia; brady- 
cardia; R-R interval increased 
to 0.20 sec.; in Lead IP wave dis- 
appeared; R deflections were 
inverted, joining T wave. 

6 min. I Auricular flutter; R wave widened 

and joined to T. 

2 min. (longer) j Slow ventricular rhythm; no P 
wave; R and T diaphasic. 

8 min. (longer) | Diaphasic deflections more pro- 
nounced; occasional P wave 
obsen'ed. 

10 min. (longer) ( R and T complex very wide and 
notched ; occasional P wave. 
(Death of cat) j Finally small irregular oscillations 
at more rapid rate, with occa- 
sional diphasic deflections until 
heart’s standstill. 

No abnormalities. 

Low voltage in Lead I. 


4.00 to 4.01 p.M. 
(1 min.) 

4.05 to 4.07 P.si. 
(2 min.) 

4.09 to 4.12 P.M. 
(3 min.) 


4.14 to 4.16 p.M. 
(2 min.) 

2 min. 

4.15 to 4.47 p.M. 
(2 min.) 

4.50 to 4.55 p.M. 
(4 min.) 

4.55 to 4.59 P.M, 
(4 min.) 

5.00 to 5.02 P.M. 
(4 min.) 

(Died rather sud- 
denly- shortly 
after) 


Very low, voltage in all three leads; 
large T deflections with changes 
in height of T; in Lead III T and 
R united and assumed a di- 
phasic character. 

All deflections variable; partial 
heart-block (2 to 1) which soon 
became complete; died suddenly. 

No effect. 

No effect. 

Leads I, II and III slow rate; T 
inverted in Lead III. 

Sinus arrhythmia. 

B-T assumed diphasic character; 
P-P interval increased. 
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TABLE IV— ETHER ANESTHESIA.— (Confmwec^.) 


Cat 

No. 

Ekg 

No. 

Degree. 

Duration. 

Electrocardiographic changes. 

147 

50 

Very light anesthesia 

3.31 to 3.33 P.M. 
(2 min.) 

Lead I very low voltage (electro- 
cardiograms normal without 




ether) . 



Very light anesthesia 

3.34 to 3.35 p.M. 

Lead I low voltage. 




(1 min.) 

Lead I alternating ventricular 



Slightly deeper anes- 

4.i2 P.M. 



thesia 

1 

extrasystoles. 



Very light anesthesia 

i Until 4.25 P.M. 

Lead II, T diaphasic; 4.25 p.m., 



(had been given 

Lead I showed extrasystoles and 



1 

practically eon- 

low voltage (see prints) ; alter- 



1 

tinuously for 50 

' nating extrasystoles, tachycar- 


1 


min.) 

! dia; T inverted. 



Deep anesthesia 

4.30 to 4.40 p.M. 

1 No effect, that is, normal electro- 



(2 min.) 

cardiograms. 



Recovered from an- 

4.45 p.M. 



! 

esthesia 

OUABAINIZED CA 

TS. 

67 


Light anesthesia 

3 min. ' 

Left ventricular preponderance; 

i 



■ rate, 150. 

70 ! 


Light anesthesia 

10 to 10.05 P.M. 

Lead I very low voltage; rate, 215; 



1 

Leads II and HI, T wave flat- 
tened, almost iso-electric. 


71 


Light anesthesia 


All deflections upright; small vol- 





tage; rate, 215; T very flat. 

73 


Light anesthesia 

5 min. , 

Lead I low voltage; P and R in- 





creased 0.08 sec.; rate, 250. 

75 


Light anesthesia 

6 min. 

Lead I low voltage; Lead II, T 





not visible; Lead III, T. invert- 
ed; rate, 215. 

76 

• • 

Light anesthesia 

8 min. 

Lead I low voltage; Leads II and 





III fair voltage; T flat; rate, 215 
to 250. 


Note. — This table is a compUation of the electrocardiographic changes encount- 
ered in the cats studied for the effects of ether upon their hearts. 


amounts of ether were given by the open-cone method, with car- 
to secure a very “light anesthesia"' and to permit the cat “to come 
out" just as soon as the electrocardiographic records were finished. 
We feel, therefore, that very small amounts of ether used as an anese 
thetic in cats probably cause only the slight effects as described. 
Nevertheless, in a group of animals, one of whose series of electro- 
cardiograms we print, it will be noted that this ouabainized 
animal shows nodal rhythm in its electrocardiograms while under 
the influence of small amounts of ether anesthetic used solely to 
keep the animal quiet for a very short time (Ekg. 12). The condi- 
tion of nodal rhythm promptly disappeared when the ether anes- 
thetic was removed, though ouabain was still in the animal and 
supposedly undestroyed. This experiment, as well as the results 
obtained in our study of the effects of^ether alone upon the cat’s 
heart.4Dm_uUo4hD possibility of a summated effect when ouabain 

VOL. 169, NO. 4. — ^APBIL, 1925 18 
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aiid etlier are used in the same animal at the same time. This 
inference iiot without interest in a consideration of the clinical 
labit oi digitalizing ^ patients directly before operation carried 
out under ether narcosis, Tiie investigations of Lenox, Graves and 
liCvine^ seem clear as to the effects of ether upon the human heart 
and our animal studies are in accord with their observations. 
It may not be amiss to emphasize that ether anesthesia, clinically, 
is administered in an inaccurate, unquantitative manner, and that 
as a consequence, though its effect upon the heart is striking under 
adequate ether inlialations, the threshold dose at which these effects 
appear must be uncertain and variable. The exliibition of nodal 
rhythm, for instance, in a cat’s heart may be interpreted as a 
“spontaneous” normal phenomenon if it occurs in the unanes- 
thetized animal. Despite the fact that small doses of ether seem 
to cause little change in the heart, disturbances so comparatively 
moderate as nodal rlij'^thm and changes in the direction of the T 
wave may indicate an ether response rather tlian an intrinsic heart 
derangement, since the threshold dose for cardiac change from etlier 
is so variable. In other words, a heart disturbance, however slight, 
may perhaps be caused by ether inhalation however “light” the 
anesthesia may seem to be. To mention but a few inconstant 
factors bearing upon this point, Ave have the amount of ether used, 
the degree of ether concentration, the duration of the narcosis and 
the general pharmacological effect of etlier as distinct and a part from 
the direct effect of ether upon the living heart. 

In six other experiments cats received ether as a brief narcotic 
in order to permit the taking of electrocardiographic tracings 
while these animals Avere ouabainized. Though ether effects were 
not studied here as a primary interest, nevertheless, our distinct 
impression is that here also the electrocardiographic changes from 
ether narcosis were similar to those detailed aboAm. Table II 
indicates these results. 

Conclusions. 1. Cardiac abnormalities occur promptly upon ade- 
quate changes in depth and duration of ether anesthesia. 

2. These irregularities are transient and go hand-in-hand with 
the depth and duration of the anesthetic. Upon recovery from 
ether narcosis, no matter how deep, the cat’s heart resumes its 
normal characteristics; all cardiac irregularities, striking and alarm- 
ing as they may be, disappear rapidly. 

3. No summated or cumulative effects are apparent. 

4. Heart abnormalities appear under moderate and, nearly 
always, under deep ether anesthesia. As a rule, a very light anes- 
thesia, whether brief or prolonged (forty minutes or more) causes 
little if any changes in the electrocardiograms. The changes 
appear if sufficient ether is administered, and disappear piomp 3 

® Arch, Int. Med., 1922, 30, 57. , 
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when ether inhalation is discontinued. This is so whether we start 
with a “light anesthesia” or a “deep anesthesia, or whether we 

alternate light and deep anesthesia. 

5. The irregularities encountered assume many types and degrees 
of abnormalities. On many occasions the^ effects resemble, stri 
ingly, those produced by digitalis intoxication. 


THE PATHOLOGY OF FATAL MEASLES. 

By James Denton, M.D., 

BOSTON, MASS. 

(jBVom the Department of Pathology, Harvard Medical School.) 

During the months of November and December, 1923, an epi- 
demic of measles occurred in Panama and numerous patients were 
admitted to the Hospital Santo Tomas. Many of the cases were 
severe and 11 ended fatally. Autopsies were done in all fatal cases. 
In 8 of the autopsies death was due to bronchopneumonia differing 
in no important particular'drom the bronchopneumonia, often ob- 
served aker measles. In 3 cases death occurred so 'soon that 
bronchopneumonia of any important extent had not yet developed. 
From observation of the patients, "from the circumstances under 
which they died, and from the pathological changes found, it is 
believed that the deaths were due to uncomplicated measles and 
that the lesions found are the lesions of the disease. As a fatal 
termination in measles during the first few hours after the appear- 
ance of the exanthem is unusual, and as the clinical symptoms 
point so sharpb^ to the location of the lesioiis in the bronchi, brief 
histories of the cases are given. 

Case Eeports. Case I.— A. A. (Autopsy No. 8017), a female, 
aged twelve years, was admitted November 24, 1923, and died the 
next day. Death occurred three hours after the appearance of the 
rash. 

Clinical Resume. The patient gave no history of previous illness 
or of having had the usual diseases of childhood. She was admitted 
on the third day of illness with these symptoms: Fever, tempera- 
ture 104° F., headache, coryza, conjunctivitis, and cough. The skin 
was hot and dry and markedly hyperemic, the lips and finger nails 
cyanotic, the conjunctivse injected, with small hemorrhages into 
the sclerfe. The mouth and throat were red; there was no mem- 
brane on the tonsils. Koplik’s spots were present. Respirations 
were rapid and shallow and there was a slight dry cough. Expansion 
was equal but somewhat restricted on both sides. The percussion 
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note was hyperresonant over the whole chest, there were no areas 
01 decreased resonance, no modification of voice sounds. Inspira- 
tion was harsh and short, expiration harsh, and there were numerous 
musical rales over the whole chest. The heart was not enlarged, 
the rate was fast and slightly irregular, the pulse small. The liver 
and spleen were not palpable. Blood — no malaria parasites. 
Leukocytes 12,000. The urme showed a trace of albumin, no casts. 

On the evening of admission the patient had the appearance of 
having severe bronchitis, except for the marked hyperemia of the 
skin and the cyanosis. No definite pneumonic signs were noted. 



Fig. 1. — Photomicrograph of section of buccal mucous membrane, Case No. 8017, 
X200. Focal necroses in the epithelium with reaction in the papillary vessels. 

The follovdng morning the^general cutaneous hyperemia cleared 
away and a bright measles" rash appeared. The respiration and 
heart action became faster and at noon the pulse was imperceptible. 
Exitus 1.20 P.M. 

Autopsy Protocol. Autopsy a few minutes postmortem, ^ ^ 
A'natomical Diagnoses. Measles (exanthem); catarrhal tracheitis; 
capillary bronchitis; lymphadenitis (cervical and mediastinal). _ 
The body is that of a well-developed and well-nourished gmi 
about twelve years of age. There is a well-marked, red, macu ar 
rash on the face, neck, upper trunk and over the upper arms. e 
conjunctivae are pinkish-red and a small amount of exudate is 
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adherent to the margins of the lids. A few small, indefinite, gray 
spots can be seen on the buccal, mucous membrane. Ventral inci- 
sion: The fat is normal in amount, the muscle is dark red. A® 
localized areas of loss of color can be seen in the muscle and no 
hemorrhages into the subcutaneous tissues can, be found. Uoth 
pleural cavities are free from fluid and adhesions. The thymus is 
normal. The right lung is increased in volume and almost fills 
the right pleural cavity. The consistence is slightly increased. 



Fig. 2.— Drawing of a submucous gland from the mouth, Case No. 7976, XIOO. 
Koplik spot. Suppurative reaction in and about a gland and duct from the cheek. 
Note the collar-like plexus of veins about the duct. Grossly this lesion was less than 
1 mm. in diameter. 


the weight but little increased. The pleural surfaces are smooth 
•and pinkish-gray except for small (pin-head sized) hemorrhages 
beneath the pleura. In the lower lobe there are several small, 
slightly depressed dark red, firm, wedge-shaped areas, none more 
than a centimeter in area (small atelectases). There is no fibrin 
on the surface. On section the cut-surface is mottled in pinkish-red 
and red, the mottling being due to roughly circular dark red areas 
about bronchial radicles of various sizes. About some of the larger 
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some of these have a faint gray tint. There are numerous 
small hemorrhages into the peripheral parenchjana. An occasional 
small bronchiole contains a drop of white pus. When thin slices 
of lung are placed in hxing fluid (Zenker’s) small clusters of opaque 
yellow appear about bronchioles. These areas were dark red and 
quite translucent before fixation. The left lung is like the right. 
Some bronchi contain a small amount of thin white pus. The 
mucous membrane is pinkish-red vdth a few small gray flecks on the 
surface of some of the larger branches. The mucous membrane of 
the larynx is pale pink a little mucus covers the surface. Followed 



Fio. 3. — Photomicrograph of focal lesion in the muscle of the cheek, Case No. /976, 
X175. Eeaction in necrotic muscle at the base of a submucous gland, one acmus 
and a thrombosed vessel are shown. 


downward the mucous membrane of the trachea becomes redder 
and there is more mucus on the surface. The cervical and mechas- 
tinal Ijonph nodes are enlarged and pinkish-gray on section, the 
heart is of normal size. Both auricles are slightly dilated, ihe 
valves and valve orifices appear normal. The Ii^rt muscle is dark 
bluish-red in color, and softer than normal The spleen is not 
enlarged and is of normal consistency. On section the cut- 
surface is purplish-red, the follicles are small and numerous and 
readily visible. The liver is of normal size and bronmish-red 
in cofor. Several small, light yellow ischemic areas are present 
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in the margins. The cut-surface is brownish-red and slight 
opaque but lobular markings are visible. ^ The kidneys are of 
normal size and pale red in color. On section they have normal 
markings. The adrenals are of normal size and normally pigmented . 
No hemorrhages are present in the parenchyma. The mucous mem- 
brane of the bladder is pale pink except over the trigone where it is 
slightly injected. No hemorrhages are present. The mucous 
membrane of the stomach and intestine is of normal color. No 
hemorrhages are present in the mucosa. The skull and scalp are 
normal. The bones of the cranial cavity are bluish-gray in color; 



Fig. 4. Photomicrograph of small bronchial radicle, Case No. 8017 X700 
Vacuolar changes in epithelium, purulent exudate in the lumen, reaction in the wall’ 
beginning reaction in surrounding alveoli. ’ 


the blood spaces in the cut edge of the skull cap are bluish-red. 
The brain is pale and everywhere the cerebral markings are very 
much flattened out. The pia-arachnoid contains no visible fluid 
the sulci are shallow, the gj^ri are wide and flat. The vessels of 
the cortex are not prominent. The cerebral veins of the base are 
failed with blood. 


Case H--!- N. (Autopsy No. 7976), a female, aged six years 
was admitted November 4, 1923 and died November 8 1923 
Death occurred eighteen hours after the appearance of the rash 
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available as to past histon' 
Icr symptoms on admission were: Fever, temperature 104° F 
eorysa ooniunctivitis and slight cough. A ster one ye“ olde'; 
A^ as admitted the same day with similar s.^miptoms. Examination 
welWeveloped and well-nourished female ehild with 
phaijnx slightly injected, conjunctiv® red. There was a thin 
^rous discharge from the nose, and respirations were fast and noisy, 
iiicre were no areas of dulness; the percussion note slightly hyper- 
resonant oyer the Avhole chest, with a few scattered rales. Novem- 
ber G: Her temperature ivas 104^ with slight cyanosis of lips and 



Fig. B . — Photomicrograph of bronchiole, Case No. 8017, X700. Vacuolar changes 
in the epithelium, endothelial and polymorphonuclear leukocytes in the epithelium 
and submucosa. Phagocytosis of necrotic smooth muscle in the wall. 


fingernails, but no dulness. A typical measles rash appeared^ on 
the patient’s sister, admitted the same day. On November i, a 
t;y'pical measles rash appeared on the patient with but little change 
in the physical signs. Exitus November S, 1923. 

Autopsy Protocol. Autopsy a few minutes postmortem. 

Anatomical Diagnoses. Measles (exanthem) ; bronchopneumonia 
(early); catarrhal tracheitis; capillary bronchitis; lymphadenitis 
(cervical and mediastinal). 

The body is that of a well-developed and well-nourished female 
child about six years of age. There is an extensive papular rash 
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over the face, chest and upper arms. On the face the papules 
are veiy readily palpable. In the ventral incision> the fat and 
muscle "are normal- in amount and color. No . hemorrhages are 
visible in the soft tissues. Both pleural cavities are free from fluid 
and adhesions. The whole left lung is increased in volume. The 
pleural surfaces are smooth and mottled in red and faint gray. 
The lymphatics beneath the pleura are prominent as gray lines. 
The cut-surface is mottled in red and faint gray; the gray areas are 
in the form of indistinct rings and clusters about small bronchial 
radicles. Very little exudate comes off the cut-surface, a few small 



Fig. 6.— Camera lucida drawing of a section of a small bronchial radicle, Case 
No. 8017, X900. Small single and paired bacilli within leukocytes in the lumen and 
in the submucosa, 

beads of pus appear on slight pressure. The lower lobe is some- 
what firmer than the rest of the lung and the gray areas about some 
of the bronchi are more distinct. The right lung is like the left. 
The bronchial mucous membrane is covered with mucopurulent 
material and on removing this the mucous membrane is rose-red 
in color. The larjmx and trachea contain mucopurulent exudate, 
the mucous membrane is injected throughout. The lymph nodes 
of the neck and mediastinum are enlarged, pinkish-gray and rather 
soft m consistence. No changes are visible in the remaining organs 
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Case III.--G. L., (Autopsy No, 7997). A female, aged one month 
and twenty days, was admitted November 22, 1923, and died the 

hours after the appearance of the rash. 

Chmcal Resume. ^ TJie child was brought to the hospital suffering 
uitfi lapid breathing, coryza, conjunctivitis and a recent, tj^ical 
measles rash. Two other children from the same family and living 
in the same rooms were admitted a few days previously with measles! 
ISo definite physical signs were noted in the child’s chest on admis- 
sion. During the night the respirations became more rapid; 
e.vitus occurred eight hours after admission. 


Autopsy Protocol. Autopsy one hour postmortem. 

Anatomical Diagnoses. Catarrhal tracheitis; bronchopneumonia 
(early); capillary bronchitis; bunphadenitis (cervical and medias- 
tinal). 


The body is that of a well-developed and well-nourishedfemale child 
about two months old. The skin of the face, chest, shoulders and 
upper arms contains numerous small, red macules and indistinct 
papules which in places are confluent. No gross lesions in the buccal 
mucous membrane areseen. In the ventral incision the fat and muscle 


appear normal. There are no hemorrhages in the subcutaneous 
tissues. No fluid is present in the pleural cavities. Both lungs have 
t he same appearance ; their volume is slightly increased . There is no 
fibrin on the pleural surfaces. Underneath the pleurae there are 
numerous, small, red points of hemorrhage. The consistence is 
slightly firmer than normal. On section the cut-sursaces are mottled 
in red and pinkish-red. Very indistinct gray areas are visible about 
some of the larger bronchi. An occasional bronchiole contains a small 
drop of pus. A section donm through the trachea and bronchi shows 
a uniformly red mucous membrane covered in places with scanty, 
mucopurulent exudate. The lymph nodes in the neck and at the 
bifurcation of the trachea are enlarged and pinkish-gray on section. 
The other organs show no significant changes. 


From a clmical point of view these cases are very similar to other 
cases observed during the epidemic. The sjroptoms and physical 
signs observed in these cases were also noted in cases which termin- 
nated in recovery. They indicate primarily interference with respi- 
ration and accumulation of carbon dioxide in the blood. 

Histological Examination of Tissues. No changes referable to 
measles have been found in any organs except the^ skin, mouth, 
pharjmx, trachea, bronchi and lungs. The changes in the respira- 
tory tract are very similar in the three cases, the variations being 
very slight and simply a matter of degree.^ A careful search has 
been made in sections of numerous simple tissues for disseminated 
vascular lesions such as one would suspect if the virus of the disease 
circulates in the blood. No lesions of this type have been tound. 

The Skin. The changes in the skin agree with the accounts 
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of the skin lesions given by Ewing^and later by Mallory the 
lesions consist in moderate hj^eremia and edema of the corium 
with degenerative changes in the epidermal cells. The endothelium 
of the capillary and precapillary vessels of the corium show rather 
ma/rkcd swelling and proliferative reaction* ISIitoses in capillary 
endothelium and in that lining small veins are fairly numerous in 
the early hours of the rash. Accumulation and proliferation of 
endothelial leukocytes about the vessels are more prominent in the 
second and third days of the rash. From study of the skin obtained 
at autopsy and excised during life in numerous cases it seems very 
clear that the changes in the epidermis are secondary to those in 
the capillary and vascular endothelium. The skin lesions do not 
show any evidence of being infectious in nature, beyond the pro- 
liferative activity on the part of the endothelium. Thrombi have 
never been found in the specimens examined. Very similar changes 
have been observed in toxic rashes which obviously had no relation 
to measles. Various, small, globoid and rod-like bodies have been 
seen within the endothelial cells and about the bases of cells of the 
basal layer, but none of them have had sufficiently definite morpho- 
logical characters to warrant regarding them as microorganisms. 
Bodies of the type described by Mallory^ have been observed, 
but is impossible to add more than conjecture as to their nature. 
All these things seen in the skin have been more numerous in the 
second and third days of the rash. 

Mouth mid Pharynx. There are three types of lesions in the 
mouth and pharynx. (1) Small collections of endothelial and poly- 
morphonuclear leucocytes in small necroses of the epithelium. 
Beneath these necroses there is reaction in the endothelium of the 
papillary vessels. They appear to start in the epithelium and later, 
sloughing causes the formation of a small ulcer. (2) Suppurative 
lesions of small submucous glands and their ducts. (3) Infiamma- 
tory lesions of small submucous lymph follicles. The second lesion 
is of mterest for two reasons. The typical Koplik spot is surrounded 
by bluish and red zones. From the comparative constancy in 
location of the Koplik spot it seems clear that it must originate in 
a rather constant anatomical structure. For this reason and on 
account of its size there is little question that it originates in a 
submucous gland. The ducts of each one of these glands is sur- 
rounded by a collar of dilated veins and these offer ready explana- 
tion of the bluish halo about the spot. Most of the focal lesions 
found in the buccal mucous membrane are so small that they would 
hardly be grossly visible at the time of or before the appearance of 
the exanthem. Some lesions found several days after the appearance 
of the rash are large enough to be seen with the unaided eye.' The 
suppurative reaction in the glands frequently extends beyond the 
limits of the glands and leukocytes accumulate about the margins 
in Case II there is reaction in necrotic muscle of the cheek with 
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tl romljosis of small vessels, wliicli is interesting on account of its 
obvious relation to noma. Noma, by the way did as a matter of 
fact, cause the death of two children in the epidemic from which 
tins material was gathered. Lesions have not been found in the 
buccal mucous membrane which give any evidence of being due to a 
blood-borne virus. All those found appear to be due to extension 
irom the mucous surface. No sections have been made from the 
lips and gums and it is therefore impossible to express an opinion as 
to the presence of herpetic lesions there. 

Zarj/nx and Trachea. Throughout the larynx and trachea the ' 
mucous membrane is edematous and groups of superficial cells and 
solitarj'' deeper cells are undergoing degenerative and vacuolar 
changes. The vessels of the stroma and submucous tissue are 
dilated, the endothelial cells are large and many are undergoing 
cell division. About tiie vessels and in the stroma are large numbers 
of endothelial leukocytes, plasma cells, bunphoc^Hes and small 
numbem of pobmiorphonuclear leukocytes. This increase in cell 
elements is partly due to inflammatory reaction and parti}’’ to in- 
crease in size and number of cells of the lymphoid stroma of the 
upper respiratory tract. The ducts of submucous glands are filled 
with desquamated epithelium and leukoc}des. The acini of many 
glands contain leukocytes and countless numbers of a small, Gram- 
negative bacillus. Tiiese organisms are also present in numbers 
in the perinuclear vacuoles of epithelial cells. Other bacteria are 
very few in number. In the stroma about many of the submucous 
glands are areas of reaction with endothelial and polymorphnuclear 
leukocytes. The lymph nodes at the lower end of the trachea 
show marked inflammatory changes. The sinuses contain large 


numbers of plasma cells, large phagocytic cells and small numbers 
of polymorphonuclear leukocytes. The endothelial cells lining the 
sinuses are large and often contain mitotic figures. 

The epithelium of the trachea is everywhere intact, degenera- 
tion of epithelial cells being limited to solitary cells' and small 
groups of superficial cells. Active regeneration of epithelial cells 
is evident by the numbers of mitotic figures in dividing cells. The 
changes in the stroma are more marked than those in the epithelium 
as the reaction must necessarily take place from back of the epi- 
thelium. In general the inflammatory reaction is much more mild 

than in the cases described by Ewing.^ , 

Bronchi. The changes in the bronchi are much like those m tlie 
trachea but complicated, in places, by rather extensive destruction 
of epithelium . Here again the lesions are primarily in the epitheli um, 
but reaction can only take place from the back. In the larger bronchi 
the epithelium is thicker than normal and there are more layers o 
cells than normal. The epithelium is generally intact, only individ- 
ual cells undergoing vacuolar degeneration with ’the formation o 
small, clear spaces in the epithelium. Neighboring cells may be 
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well preserved, oversized or dark-staining with mitotic figures 
and atypically arranged chromatin. In the small cavities left by 
degenerating epithelial cells are small groups of two or more leuko- 
cytes and straggling ones between the epithelial cells. On the sur- 
face there is in places a small amount of purulent exudate and small 
masses of mucus, but no fibrin. Both the leukocytes and mucus 
contain numbers of this same small bacillus. Practically no other 
organisms are present. The walls of bronchi are considerably 
thickened by dilated vessels lined with large endothelial cells and 
by numbers of endothelial leukocytes, plasma cells, lymphocytes 
and small numbers of polymorphnuclear leukocytes. Small veins 
and lymphatics often contairi numbers of large mononuclear cells 
and fibrin, but no thrombi. 

In the smaller bronchial radicles the epithelium is not generally 
necrotic but in places is raised off the connective tissue backing with 
endothelial leukocytes and pus cells beneath it. Long tags of well- 
preserved epithelium, detached from bronchial walls lie in open 
spaces surrounded by leukocytes. 

In many bronchioles the wall cannot be made out, for it often 
shades off into swollen, contiguous alveolar walls. In places, 
alveoli close to bronchial radicles contain large mononuclear cells 
from the respiratory epithelium and fused sheets of atypical respira- 
tory epithelium. Numerous giant cells with five to twenty nuclei 
and well preserved or degenerating cell bodies are present. A 
group of alveoli close by may contain pus cells and erythrocytes 
with but little or no fibrin. Dark-staining compact masses of 
polylobate nuclei, between which no cell boundaries can be seen 
lie in some alveolar spaces. In numerous alveoli and infundibula 
the exudate has the appearance of having been aspirated. Purulent 
exudate and short cylinders of infundibular epithelium lie in spaces 
where the respiratory epithelium and bronchiole show no reaction. 

It was anticipated that some of the dark-red areas seen grossly 
would have some relation to small arteries of the lung and that 
changes in the precapillary vessels more or less analogous to the 
changes in the cutaneous vessels would be found but this relation- 
ship has not been established. The areas of reaction in the lung 
are purely peribronchial in distribution and the only vascular 
lesions found have been in the small vessels beneath the epithelium 
in the bronchi and in small veins in the septa draining penumonic 
areas. 

The actual extent of the bronchopneumonia is limited and the 
primary injury to the lung is apparently not very severe. The 
reaction, except in areas where the exudate has pretty definitely 
been aspirated, is mononuclear in type and made up of endothelial 
leukocjHes, lymphocytes and large phagocytic cells from the respira- 
tory epithelium. The sheets of fused epithelial cells and the forma- 
tion of large giant cells represent a process of some days^ duration 
and imply a rather weak injurious agent. 
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Tliere seems to be no question that the organism found in this 
material is responsible for the lesions present a few hours after 
tlie appearance of the exanthern. This influenza-like organism is 
leadil^ distinguished from Gram-positive organisms, such as 
pneumococci and streptococci, by the use of Goodpasture’s stain 
as modified byi\JacCalIuro. The staining reaction of the organism 
is some^yhat different from Gram-positive organisms in Giemsa 
preparations. Tlie absence of other organisms in the lesions is 
additional good evidence of the importance of this organism in the 
lesions. 

The eight cases in udiicli death resulted from pneumonia later (sk 
to twenty days after the rash) are entirely comparable to the cases 
described by MacCallum.^ In these cases Gram-positive organisms 
are demonstrable in tlie tissues and the Gram-negative bacilli are 
still present in some of them. The term interstitial bronchopneu- 
monia very aptly describes the pneumonia in the later cases and it 
is a very logical result of the lesions found in the earlier cases. 
Post-measles pneumonia cannot be regarded as an accidental com- 
plication of measles but, the extension of a process well started 
wdien the exanthem appears. . Reaction in the bronchial w^alls, 
w'hich in many situations implies also reaction in the framework of 
the lung, is the only way in which reaction can take place in iniam- 
mation of the broncial mucosa. The transportation of the organism 
found in these cases from the mucous membrane along septal veins 
and Ijonphatics readily explains the interstitial location of some 
of the lesions found in later cases as Gram-positive organisms 
would be transported along the same paths. 

The lesions in the trachea and bronchi are very similar to but less 
intense than those described by Ewdng and it w^ould be difficult from 
a study of the cases to come to any other conclusion than that 
arrived at by him, namely, that there exists in measles, “infection by 
a rapidly multiplying microorganism of the class of bacteria.” 
Clinically the changes in the respiratory tract give good evidence 
of their existence four or five days before the exanthem. The 
pathological changes are confined to the respiratory tract and largely 
to the epithelium and they indicate that the morbid process is 

Summary and Conclusions. (1) In these 11 postmortems on sub- 
jects dead of measles, death was due in all probability, in 3 cases 
to the virus of measles. 

2. The primary lesions of measles are located m the lower trachea, 
bronchi and contiguous lung. 

3.. There are three types of lesions m the buccal mucous mem- 
brane: (a) Reaction- in focal necroses m buccal epithelium; 

(h) suppurative lesions in and about submucous glands and their 
ducts; (c) inflammatorj'^ lesions of submucous Ij^ph follicles. 

4. The Koplik’s spot is an inflammatory lesion of a submucous 



MC LEAJJ, VON hofe: eetrophaeyngeal lymphadenitis 543 

gland and the bluish halo about it is due to the collar-like plexus of 

venules about the duct. . ■ , . . , 

5. The Gram-negative bacillus found m the lesions m these three 

cases has every appearance of having^ etiological relationship to 
measles and deserves further investigation. 
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RETROPHARYNGEAL LYMPHADENITIS IN INFANCY AND 
EARLY CHILDHOOD. 

By Stafford McLean, M.D., 

NEW York: city, 

AND 

Frederick H. von Hofe, M.D., 

SOUTH ORANGE, N. J. 

(From the Babies’ Hospital, New York.) 

Retropharyngeal lymphadenitis is one of the frequent causes 
of the hospitalization of infants during the winter months. It is 
a condition which may be readily recognized in most instances, but 
in our experience the diagnosis is often delayed even until the onset* 
of alarming symptoms. Although the term retropharyngeal swel- 
ling unfortunately seems to convey the loosely applied meaning of 
abscess, it is reasonable to suppose that the retropharyngeal lymph 
glands may become infected and enlarge as frequently as the glands 
of the cervical chain, suppurating in only a small percentage of cases, 
as do the cervical glands. Judging by the mild symptoms in some 
cases of retropharyngeal lymphadenitis seen by us, it may be 
inferred that the condition occurs with greater frequency than is 
believed. 

For a complete study of the etiology, anatomy and pathology of 
the condition, with a survey of the literature, the reader is referred 
to an excellent article by Frank.^ A study of the following 77 
records of infants and young children with retropharyngeal swel- 
ling admitted to the wards and out-patient service of the Babies’ 
Hospital during the past ten years seems to yield data of sufficient 
interest to merit publication. 

The youngest case occurred in an infant, aged two months, and 
the oldest in a child aged four years. Twenty-three of the cases 
were in infants not over six months of age, and 19 between the 
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ages of six and nine montlis. Fifty-five cases, or 71 per cent, were 
not over tiyeive months of age, whicli corresponds with the age 
incidence given by both Bokai^ and Holt and Howland.^ That 
even very young infants do not escape the disease is proved by its 
occurrence in 4 cases not over four months of age. 

As noted in the accompanjdng chart the prevalence of retro- 
phar^nigeal^ lymphadenitis follows closelj’’ the curve of the respira- 
tory infections, being highest in the late winter and spring with 
an abrupt decline at the approacli of summer. Season, however, 
does not entirely exclude the possibility of the disease, as shown by 
the appearance of several cases in June and a few in July and 
August. (See Chart.) 



Seasonal incidence of retropharyngcid lymphadenitis. 


Although the average cliild admitted to the wards of the Babies’ 
Hospital is undernourished and underdeveloped, and generally has 
a history of difficult digestion, poor hygiene and neglect, the cases 
of retropharyngeal lymphadenitis seemed to be exceptions to this 
general classification, as will be noted in the following: Among 58 
cases, in which there were careful notes by the examining physician 
regarding the nutrition of the child at the time of admission, 48, or 
83 per cent, were described as well nourished, and the balance 
showed varying degrees of malnutrition It seems fair to assume 
that a rhinopharjmgitis must have preceded the involvement of the 
lymph nodes in the majority of cases, yet the inference may be 
drawn that it is not usually of great severity, as in only U ot t le 
patients admitted had this been sufficiently marked to impress toe 
family with its importance as a possible etiological factor, ilie 
presumption is that retropharyngeal lymphadenitis may occur witli 
ecjual frequency as a complication of a mild or a severe upper respi- 
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ratory infection. The symptoms which impressed the parents of 
40 of the patients as being sufficiently grave to warrant hospital 
relief, were some deviation from normal respiration. In most of 
this group it was described as “difficult breathing,” in a few as 
“noisy breathing,” in one “harsh breathing” and one parent 
stated that the child had become “short-winded.” Of the 77 cases, 
in only 4 was the sole complaint “difficulty in_ swallowing,” _while_2 
of the 40 cases previously mentioned had difficult deglutition in 
addition to respiratory difficulty. Frank makes the observation, 
which has also been noted by others, that when the swelling is high 
in the pharyngeal wall there is no interference with respiration, but 
difficulty with deglutition is usually noted. If the. swelling is low 
in the throat the respiratory difficulty becomes prominent. He 
quotes Symington, who observed that, though the neck as a whole 
is relatively longer in children than in adults, the larynx in infancy 
is fully one vertebra higher in position. 

In 25 of the patients swelling of the neck had been noted by the 
parents as a precursor of difficult deglutition or embarrassment of 
respiration, or had appeared coineidently, or was the only symptom 
observed. The appearance of swelling of the neck, due to cervical 
adenitis, in 1 of every 3 patients draws attention to the importance 
of carefully excluding an associated retropharyngeal lymphadenitis 
in every child with cervical lymphadenitis. On admission to the 
hospital, 56, or 73 per cent, of the cases had cervical lymphadenitis. 
In 27 of these the swelling was bilateral, and in several it w^as very 
extensive. As a commentary on the chances of liquefaction of the 
glands, and this would seem to hold good for either cervical or 
retropharyngeal glands, in only 4 of the group of 56 with cervical 
adenitis did demonstrable liquefaction of the cervical glands occur. 
In other words, the chances of glands in that region suppurating 
after infection is apparently only 7 per cent. 

It would seem when with upper respiratory infections one gland 
becomes infected, there is apt to be a reaction of the neighboring 
lymph glands. 

As further evidence of this, the figures for involvement of the 
tonsils may have a bearing. Among 45 cases in which a careful 
examination of the tonsils was made at the time of admission, 35, 
or 77 per cent, were enlarged. Of the remaining 10 cases, 4 had had 
tonsillectomies, 2 were described as congested and the balance were 
normal. There was no variation between the frequency of involve- 
ment of the right and left side of the retropharynx. In 1 case the 
swelling involved botli sides of the pharynx, probably as a result of 
infection of several retropharyngeal glands. In 3 cases the swelling 
seemed to be directly in the midline. ' 

The extent of the temperature reaction is apparently not a guide 
to the severity of the symptoms, as only 27 of the cases had a 

temperature above 100° F., and of these but 14 were 103° F or 
above. 
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TJie blood picture showed a reaction out of all proportion to the 
rmnoiDharyngitis, which usually precedes and accompanies the 
disease. The leukoc^de reaction, however, could not be used as 
an aid ui difterentiating the stages of infective lymphadenitis, that 
IS, before or after suppuration, as the total counts in some of the 
former were as liigh as in the latter. In 35 cases of retropharyngeal 
lymphadenitis, in which leukocyte and differential counts were 
made, the average was 20J00 per c.mm., with a poljnnorphonuclear 
neutropliile average of 6S per cent, as contrasted with 18 unselected 
cases of simple uncomplicated rhinopharyngitis or rhinitis, in which 
the average leukocyte count was 12,900 and the average of poly- 
morphonuclears was 50 per cent. 

As mentioned previousl}'’, the number of lymphadenitis cases in 
our collection which proceeded to suppuration can hardly represent 
or be taken as an index of the frequency of suppuration in infective 
retropharyngeal lymphadenitis, since it is our belief that many 
cases of simple lymphadenitis retrogress spontaneous!}^, unrecog- 
nized as such. The recorded cases with severe s3'mptoms, most of 
which suppurated and were hospitalized for that reason, therefore 
give us no data as to the frequency of suppuration. However, of 
74 cases on wdiich records are available, in 7 or 9.5 per cent the 
retrojffiarjmgeal lymphadenitis subsided spontaneously without 
treatment, and these 7 patients were discharged either improved 
or ciu'ed of the condition for wliich they were admitted. The 
infants of this group were from two to twelve months of age. This 
is of special interest, as it demonstrates that the aforementioned 
glands may resolve at any age of infancy. It also suggests the 
advisability of delaying surgical interference in all cases until there 
is a certainty of suppuration and ample opportunity is allowed for 
the glands to resolve. The following history illustrates this type 
of case. 

Case Eeports. M. M., a nursing infant, aged five months, was 
admitted to the Babies' Hospital, March 25, 1918. The chief 
complaint was “inability to swallow." One week prior to admis- 
sion it Avas noted tliat the infant had “difficulty in nursing.” 
“Whenever she attempts to nurse. she strangles, and is unable to 
swallow the milk.” She was very hungry during the entire Aveek, 
there Avas no vomiting, starvation stools were observed, scanty 
urine and a Aveight loss of 2 pounds. Fever had not been notecL 
The physical examination shoAved a moderately Avell-nounshed 
infant, AAdio appeared acutely ill. Hetraction of the neck, and a 
hoarse cry was noted. A mucopurulent discharge from both nos- 
trils was present; the tonsils were congested and slightly enlarged. 
The phar.yngeal wall on the right side was thickened and indmated 
with moderate bulging into the pharynx. A large amount of ade- 
noid tissue was present. In attempting gastric gaA’^age y e 
nasal route it was found impossible to pass the stomach tu e 
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through the right nostril, and with difficulty it was passed through 
the left. To combat the dehydration frequent hypodermoclyses 
were given, and gastric gavage was continued for several days 
The stools shortly became fecal in diaracter, the hoarseness dis- 
appeared, the swelling in the right pharyngeal wall gradually sub- 
sided, but could still be felt seven days after admission. The 
temperature at the time of admission was 102.5 F.; it rapidly 
subsided however, and five days later the patient became afebrile. 
The leukocytes were 14,200, with 60 per cent pol-ymorphonuclears. 
The patient was discharged without operation, cured of the con- 
dition for which she had been admitted. 

In 67 of the cases the retropharyngeal lymphadenitis advanced 
to the stage of suppuration. Of ^e 67 cases which suppurated, 
4 ruptured spontaneously and a fifth was aecidently ruptured dur- 
ing a digital examination. In 1 of the 4 which ruptured spontane- 
ously the opening was subsequently enlarged to favor drainage. 
Although spontaneous evacuation is properly considered a danger- 
ous accident because of the possibility of aspiration of pus into 
the air passages, we have never observed any bad results following 
spontaneous rupture. Of this subgroup of 5 cases, 4 were dis- 
charged cured and the fifth improved of the condition for which 
they were admitted to the hospital. 

One of us recently had under our care a well-nourished girl, aged 
three years, with a large left-sided, rather low retropharyngeal 
abscess occurring as a complication of scarlet fever. As this occa- 
sioned no symptoms except difficulty in swallowing it was thought 
advisable to delay interference until there was more complete 
liquefaction. On examination late one evening it seemed to have 
reached the stage of maximum softening; the following morning it 
had completely subsided with entire relief of symptoms. The infer- 
ence is that it ruptured spontaneously and the pus was swallowed. 

Fifty-five of these 67 cases with suppuration were incised inter- 
nally and 3 externally. Only once was it necessary to reincise 
because of inadequate drainage. Of these, 43 were discharged as 
cured and 14 improved; of the balance the data was incomplete, 
that is, 57 were relieved of the symptoms for which hospital admis- 
sion was sought, 1 was removed against advice and 7 died. Of the 
cases which terminated fatally, 1 was cured of the retropharyngeal 
abscess but subsequently died of laryngeal diphtheria; another died 
of a complicating brondiopneumoma. 

The following case is rather typical both in history and course 
of the average suppurative type which terminates favorably. This 
case, however, was not recognized by an experienced observer 
In the out-patient department, who attributed the respiratory 
difficulty to a pulmonary infection. Al. Pet., aged twenty-two 
months, showed a moderate degree of malnutrition, considerable 
inspiratory stridor with retraction of the episternal notch, pallor 
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sweating and guttcral voice. TJie right cervical Ijnnph glands 
V Cl e swollen; the tonsils were red and SAVolle'n and were pushed well 
forward. A retropharyngeal swelling the size of a walnut was 
observed at about the level of the tonsils on the right side This 
was incised, and a large amount of pus obtained. A few hours 
loilowing the operation the child was observed to have great diffi- 
culty in breathing. A direct smear from the abscess showed strep- 
tococci. The symptoms above mentioned rapidly subsided, and 
the cliild was discliarged four days later cured of tlie condition for 
which he was admitted. 


_ The following case illustrates the type most likely to escape recog- 
nition. Doubtless many sucli cases go on to recovery with incorrect 
diagnoses. 

A. P., aged fourteen months, a well-developed and well-nour- 
ished infant, was brought to the out-patient department because 
of the swelling of the cervical region and slight fever. The swelling 
began on the left side and slowly subsided; subsequently the right 
side became involved, as noted on admission. . 

Slight interference witli respiration was observed on admission; 
the tonsils were swollen, red and cryptic, and a small ratlier hard 
mass could be felt in the posterior pharyngeal wall. The retro- 
pharyngeal bmpbadenitis gradually became more marked, and four 
days after admission it reached its maximum size. . It then gradu- 
ally subsided witliout interference, and twelve days after admission 
the cliild was discliarged cured of his retropharyngeal bunphadeni- 
tis, but tile left cervical lymph nodes were still slightly enlarged 
on discharge. Although no liquefaction was demonstrated, the 
blood examination showed, 21,000 leukocytes with 81 per cent 
polymorphonuclears. 

One infant died in the out-patient department directly following 
incision of the abscess, which was preceded by a digital examination 
of the pharj^mx by several of tlie staff. A cliild died in the hospital 
during a similar digital examination the day following incision of ■ 
the abscess. It was reported to one of us that a cliild died recently 
in a Canadian hospital directly after repeated digital examinations. 

Another case in our group was resuscitated with great difficulty 
following the same cause. The fatal results in tlie three cases 
enumerated, and the alarming symptoms in tlie fourtli followmg 
so closely upon excessive digital examination, seem to decidedly 
emphasize its dangers. 

Digital examination is necessary in some cases to determme 
whetlier lymphadenitis is present, and in ^ others to determme 
whether fluctuation is present. Such epmination should be con- 
ducted with the utmost speed and the minmum traunia. In ™^ny 
cases the swelling can be seen with tlie aid of a good light ff t le 
tongue is firmly depressed with a metal tongue depressw. h om 
its size and appearance it can often be determined whether it has 
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suppurated. Digital examination is in our opinion contraindicated 
if the desired information can be obtained 'without it. 

Whether the deaths in the cases under the above-mentioned 
circumstances were due to cardiac failure or cerebral congestion with 
hemorrhage or to other causes has not been determined by us. The 
death in one of the cases may probably be explained by the follow- 
ing; L. M., aged twenty-three months, was admitted to the Babies’ 
Hospital, February 29, 1920. The chief complaint was “ difficulty 
in breathing, increasing each day for ten days, and child had a 
cold two weeks ago.” This was followed by a swelling of the right 
side of the neck; later marked respiratory difficulty was observed. 
The physical examination showed a well-nourished, well-developed 
boy, with considerable difficulty in breathing, inspiratory in type. 
A small swelling could be felt on the right side of the pharynx, 
behind the tonsils. The evening of the day of admission respira- 
tory difficulty became more marked. At 11 p.m. the mass was 
opened with a hemostat, and about 1 dram of pus evacuated. 
Only slight relief was obtained. The following morning a mouth 
gag was introduced and the pharynx was examined with the finger. 
During the examination respiration ceased and efforts at resusci- 
tation failed. Status lymphaticus was disclosed at autopsy. The 
findings were hyperplasia of spleen, lymph nodes, solitary follicles 
and Peyer’s patdies of the intestines. 

As evidence that retropharyngeal lympharyngeal lymphadenitis, 
whether suppurative or non-suppurative, can but rarely be tuber- 
culous except when it is secondary to tuberculous caries of the 
vertebrae, the following figures relating to the Pirquet test are 
presented; In 38 cases in which a Pirquet test was done, only 5 
showed a positive reaetion. This gives a rate of 13 per cent, which 
is less than tlie general average of the sick children admitted to 
the hospital, which in a recent analysis of 3742 cases showed 15.3 
per cent to be positive.^ Some significance may be attaclied to 
the possibility-of a tuberculous gland infection in an infant, aged 
eleven months, who showed an extremely well-marked Pirquet reac- 
tion. This diild had pertussis two months prior to admission to 
the hospital. Although he was diseharged cured of the retro- 
pharyngeal abscess, the history and Pirquet reaction was suggestive 
especially when it is recalled that occasionally the pharyngeal 
tonsil is tuberculous.^ 

It is difficult to obtain proper cultures in a struggling infant 
after it has been subjected to an operation without an anesthetic. 
In 21 cases, however, satisfactory cultmes were made at the time 
the abscess was incised. In 15 streptococci were demonstrated, 
either alone or associated with other organisms— usually staphylo- 
cocci, evidently a contamination from the mouth. In 5 of the 15 
cases a non-hemolysing form of streptococcus was obtained in pure 
culture and m 3 the Streptococcus hemolj^icus. All of these 8 
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cases recovered. In 3 cases stapliylococci were the only organisms 
winch grew. _ In 1 case there was a triple infection of staphylococci, 
pneumococci and influenza bacilli; in 2 others the pneumococcus 
and staphylococcus were combined. 

At the Babies Hospital retropharjmgeal abscesses are opened 
internally by passing the instrument into the mouth directly back 
to tlic jiosterior pharyngeal wall unless the abscess burrows later- 
ally, and fluctuation is present externally. One case in the above 
group which Was incised internally had in addition an external 
incision over_ the fluctuating area. Three others had only an 
e.xternal incision. Two of these cases were discharged cured and 
the others improved. The usual procedure is to insert a moder- 
ately pointed artery clamp into the abscess and withdraw it with 
the blades open. The finger is used as a guide to locate fluctua- 
tion, and to direct the artery clamp to the softest point. The mouth 
is held open witli a tongue depressor in infants, and with a moutli 
gag in older children. 

Summary. In a group of 72 cases of retroplmryngeal lymph- 
adenitis in infants and young children on which the end-results are 
known, including those which subsided spontaneously, those which 
broke down and ruptured spontaneously, and those which were' 
incised, the mortality was 9.7 per cent. If the 7 non-suppurating 
cases are excluded the mortality rate was 10.7 per cent, which 
approximates the mortality rates reported by others. 
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ST'DDIES IN GASTRIC ANALYSIS (DOUBLE SIMULTANEOUS 
FRACTIONAL ANALYSIS). 

By Richard T. Ellison, M.D., 

ASSISTANT, STOMACH CLINIC, JEFFEHSON HOSPITAL; ASSISTANT PHTSICIAN, PnESBY- 
TERIAN hospital, PHILADELPHIA. 

(From the Stomach Clinic, Jefferson Hospital, PhUadelphia.) 

It seems almost presumptuous to attempt to add anything to 
the already large literature on the use of the fractiojial ^Crod of 
gastric analysis. However, the appearance “ Si 
ing the past few years of papers by Gorham,' ’a 

White* and Friedenwald el al.,<’ cntioismg the method tlirougli a 
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misconception of its fundamental assumptions and tlie physio- 
logical facts underbdng these seemed to warrant the following 

eontribution. , . 

To review briefly these papers; Gorham says_ The quantita- 
tive determination of the variation of gastric acidity during the 
different phases of digestion by the so-called fractional method 
of gastric analysis’ is presumably based on the assumption that 
the gastric chyme after a test-meal is a homogeneous mixture 
and that a small portion, aspirated at fifteen-minute intervals, 
represents the acid concentration of the gastric contents as a whole 
at that period of digestion.” He then showed by rapidly extract- 
ing 10-cc amounts forty-five minutes after a test-meal that there 
was marked variation in the acid values of the different samples, 
and concludes that “The true fractional analysis necessitates the 
giving of successive test-meals and extracting them at different 
periods.” 

Wheelon also states that fractional gastric analysis is based on 
the assumption that the gastric contents is a homogeneous mix- 
ture. He then proves that this is not so by a study of the acidity 
of samples obtained by the method of rapid divided extractions at 
one hour. He concludes that “A correct analysis of gastric activ- 
ity can only be made when it is known (1) from what portion of 
the stomach the tube is delivering, (2) whether or not duodenal 
regurgitation is occurring, (3) the degree of motility of the stomach, 
(4) the secretory power of tlie stomach, (5) the effects of with- 
drawal on the motility and secretory function.” 

Kopeloff has done the most interesting work. He first studied 
, the acidity of samples obtained by the method of rapid divided 
extractions, and found that there was considerable variation even 
in normal individuals. He states “The fraction obtained at any 
one moment cannot, therefore, be accepted as representative of the 
total gastric contents, for it is entirely dependent on the position 
of the tip of the tube in the stomach at the moment of withdrawal. 
Obviously, this position is necessarily a constantly changing 
one, due: (1) To the change of size and position of the stomach 
while emptying itself through the pylorus and by aspiration; 
(2) the shortening and lengthening of the stomach from gastric 
contraction; (3) the peristaltic waves that tend to carry the tube 
toward the pylorus.” He then introduced three tubes into the 
same subject— one to a distance of 50 cin., one to a distance of 
45 cm. and the other to 40 cm. Extractions were made simul- 
taneously from each tube and fractional curves plotted. This 
was done on 3 patients. In discussing the results he says : “The 
fraction taken from the tube inserted to 40 cm. is almost invariably 
lower in total and free acidity than the fractions taken at a denth 
of 45 or 50 cm. Furthermore, these samples were totally differLt 
in physical character, being of a lighter color, often water-white 
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and containing lesser amounts of starch. . . Very little differ- 
ence was found between fractions obtained at 45; and 50 cm 
respectively. Ilowever, the fact that these two fractions are usu- 
ally in close agreement indicates that in that region the stomach 
contents were, perhaps, of a more liomogeneous character. In 
plotting the ciiives of fractions taken at each level, a certain gen- 
eral similarity may be noted, despite the recrossing at numerous 
points. This might seem to indicate that if the level of the tube 
were kept constant, single determinations might yield a character- 
istic curve. However, the errors are too fundamental to be thus 
lightly disregarded.” In conclusion he states: “Aliquot fractions 
obtained by the Relifuss method of gastric analysis cannot be 
assumed to represent accurately the total gastric contents.” 

White states; “Fractional analysis is based, either consciously 
or unconsciously, on the assmnption that small fractions of the 
gastric contents represent the whole content of the stomach at 
the time, and that fractional curves, as ordinarily obtained, repre- 
sent changes in gastric secretion.” He then studied 50 cases by 
the method of rapid divided extractions, and demonstrated a 
marked variation in the acidity of the different samples. He 
summarizes in part as follows: “Fractional analysis is only a 
rough method of testing gastric secretion. Accidental variation 
may amount to 50 or 100 per cent of the figures obtained. Only 
gross changes in acid have clinical importance. The recognition 
of these limitations seems likelj^ to lessen its use in the future.” 

Friedenwald agrees that the gastric contents is not a homogene- 
ous mixture, and concludes that: “(1) Stomach contents are not 
homogeneous as evidenced by variations in fractions aspirated in 
rapid succession and by changing the position of the tip; (2) the 
tip resting in the pars media and pylorica gives fairly accurate 
information regarding gastric digestion; (3) variations may be 
reduced by mixing the contents of the stomach; (4) daily variations 
in acidity of gastric contents occurs, but this variation is moderate 
— a hjqjeracid, normal or h^qioacid secretion continues as a rule 
to present the same character of acidity.” 

It is apparent from the above that all these authors are in general 
agreement as to the following points: Thej'^ accept the statement 
of Gorham that “The fractional method of gastric ana^vsis is 
presumably based on the assumption that the gastric chjnne after 
a test-meal is a homogeneous inixture.” They are all able to 
prove that the gastric contents is not a homogeneous mixture, 
therefore they either question the value or franklj^ condemn the 
fractional method of gastric analysis. Kopeloff came closest to 
the real purpose of fractional gastric analysis when he showe 
that curves obtained simultaneously from different parts or tne 
stomach had the same general character, but that the phy^ca 
characteristics of the material withdrawn showed marked diner- 
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ences. However, lie seems to have disregarded these findings in 
his conclusions and to be in agreement with the other authors cited. 

These criticisms, I firn^ly believe, are not justified, and tend to 
shake the confidence of the profession at large in a clinical procedure 
of great value in the proper study of the gastro-intestinal tract, in 
the first place, after a careful review of the literature I can find no 
statement by any advocate of the fractional method, that the sam- 
ples extracted are representative of the whole stomach contents, 
and therefore it seems to. me that the “presumption of the assump- 
tion” on the part of Gorham is unwarranted. In the second place, 
any variation in the acid values of different parts of the stomach 
is based on the physiology of the organ, and the proof of ^ such 
variation cannot be used as argument against a method admitting 
such variation. A short recapitulation of the fundamental prin- 
ciples, purposes and limitations of fractional analysis and a review 
of the anatomy and physiology of the stomach may not be out of 
place and will serve as a foundation for the subsequent development 
of the subject. 

As I have just said, fractional analysis is not based on the assump- 
tion that the samples extracted are representative of the whole 
stomach contents at that time. It is not primarily interested with 
the stomach contents as a whole at any one time but rather in 
studying, by sample extractions from the proper point, the result 
of the action of the stomach on the food material introduced. 
As has been repeatedly emphasized, especially by Rehfuss and 
Hawk,® fractional analysis is a measure of gastric work, and for 
the sake of convenience the sum total of gastric work may be 
divided into different periods and factors. The first period is the 
interdigestive phase, represented by the fasting stomach. As the 
stomach is never entirely idle this represents the base line of secre- 
tory and motor activity, and it also affords the opportunity to 
study any additions to the stomach contents from above or below 
since these additions are then present in them greatest concentra- 
tion and are not obscured by the material undergoing digestion. 
During the second period, the digestive phase, the gastric work 
may be considered in three general divisions : The first of these, 
and relatively the least important, is the secretory response as 
determined by the amount of gastric juice added to the digestion 
mixture; the second is the amount of comminution of the material 
serving as the test load and its mixture with the gastric juice; the 
thiid factor is the rapidity with which the stomach passes on the 
test load or, in other words, the motor end point. Wliile all these 
factors are interrelated to a certain extent, still anyone of them 
may vary independently of the others, and it is only by studying 
all of them that a true estimate can be obtained of the response 

previously pointed out,^ 
fractional analysis is not a simple procedure, and any technic that 
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“‘ion »» of the above taetora does not 
letinn tJie greatest possible amount of information’. As fractional 
analysis is^ only to be considered as a ^neasure of gastric nwlc 
ex] 3 ressed in the tliree factors of secretory response, mechanical 
division and mixing and motor end point, only those pathological 
processes which alter one or more of these factors are susceptible 
or demonstration b.y this metliod. We cannot hope to demonstrate 
changes in form, position, contour or mobility. 

The findings of the anatomist and physiologist regarding the 
stomach that hai'e a direct bearing on the question of fractional 
gastric analysis are as follows; Embiyologically the stomach is a 
straight tube^ surrounded by circular bundles of muscle fibers, and 
it is by bending and a ballooning-out of one side of this tube that 
the adult form of the stomach is gradually produced. During 
fetal development there is a quite distinct division of the stomacli 
into different parts suggesting the condition found in the com- 
pound stomach of ruminants.® The fixed points of the stomach 
are the cardiac and pjdoric ends, and, whereas the distance between 
these points along the lesser curvature maintains a definite rela- 
tion to the size of the growing individual, the increased capacity 
of the stomach is obtained by a distention of the greater curvature. 
In the arrangement of the oblique muscle fibers there is a mechan- 
ism for reducing the size of the fundus, for the lines of force exerted 
by the contraction of these bundles, aided by the circular fibers, 
would tend to restore the organ to its original tubular form. 

There is also a difference in the histology of the mucosa of the 
different ends of the stomach, and Radasch® has shown that the 
transition from one to the other is quite sharp, especially as regards 
the acid cells. Tins anatomical arrangement would suggest that 
even in the adult human stomach there is a division into two definite 
parts, and this conclusion is further supported by a consideration 
of the ph.ysiolog3^ of the cardiac and pjdoric ends of the organ. 
Alvarez^® has demonstrated graded differences in rhjdhmicity, irri- 
tability, tone and latent period between the muscle of different 
parts of the stomach. Roentgen-raj’’ observers have noted that 
during the height of digestion peristaltic waves may be seen orig- 
inating high in the fundic portion and progressing as shallow inden- 
tations, pass over the organ until a point is reached, at a fairly 
definite distance from the pylorus, where each wave changes its 
character; deepl,y identing the outline of the stomach and at times 
completely obliterating the lumen. It has long been known that 
the acid of the gastric juice was formed in the fundus, and lyy and 
03^ama“ have recently shown that the secretion of the PJdonc part 
is‘ definitely alkaline. Thus anatomy and physiology both point 
to the fact that the stomach cannot be considered as a whole but 
rather as an organ with two distinct parts differing m form, struc- 
ture and function. The fundus serves as a reservoir or hopper lor 
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the rapid reception of large amounts of food. Here saWy diges- 
tion cLtinues in the interior of the mass while the outei layei, 
composed of the food first ingested, is subject to ^ 

gastric juice. Aided by the gentle pressure exerted by the fundus, 
which pressure nicely adjusts itself to the amount of food PJ’esent, 
the softened outer layers of the mass are gently stroked toward the 
nyloris. Here the semifluid material is loieaded by the vigorous 
peristaltic waves passing over the antrum until the individual 
masses have become finely comminuted and the whole intimately 
mixed with the gastric juice. At this point the pylorus ^opens and 
the chyme is ejected into the duodenum. Alvarez says It is now 
well known that there are tliree parts of the stomach. (1) The 
fundus, which holds the food fairly motionless, often in laj^ers, as 
it comes in; (2) the muscular antrum, which breaks the food up 
and mixes it with the gastric juice; (3) the canalis gastricus, which 
carries fluid along the lesser curvature and out into the duodenum.” 

With this conception of fractional analj’^sis and the physiology of 
the stomach, the present investigation was undertaken, the object 
being to demonstrate if possible the following points: 

1. That, although differing in acid values, if a constant relation 
be maintained between the points of extraction, fractional curves 
from different parts of the stomach would not cross, but be similar. 

2. To show the difference in the physical properties of samples 
from different parts of the stomach. 

3. To show that extractions from the antrum give the most 
information as to the work being done by the stomach. 

Technic. The apparatus used was modified from that of Epsteitf^ 
and consisted of two standard duodenal tubes with Lyon tips. One 
tip was grooved along its lateral surface, so as to receive the tube 
passing to the more distal tip. In order that the two tips should 
maintain a definite relation to each other, the grooved tip and tube 
were lashed to the other tube in such a position that the tips were 
10 cm. apart. 

The patients presented themselves six hours after a test-brealffast 
and the double tube was passed. No serious difficulty was encoun- 
tered, although in most instances this represented the patient’s 
first experience with gastric intubation. The amount of the tube 
to be introduced in each case was roughly estimated by placing 
the upper or grooved tip at the xyphoid and measuring on the tube 
the distance to the patient’s upraised chin. Introducing the 
double tube to this distance was found to bring the lower tip well 
into the antr^ with the upper tip in the fundus along the lesser 
curvatm-e With this arrangement the tips maintained a con- 
stant relationship to each other, and varied as little as possible 
their relative position m the stomach, as it was shown tLt the 
lesser curvature was the least subject to change in length and 
position during the process of digestion ^ ^ ^ 
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With tile tube in position, as much of the fasting content as 
possible was extracted through the upper tip, and the stomacli was 
then completel.y emptied through the lower tip. In this way not 
only the differences m acidity but also the differences in physical 
properties and amount of material in the two parts could be noted. 
The standard Ewald meal was then eaten with the tubes in situ. 
Extractions were made at half-hour intervals simultaneously from 
both tubes, and the notes and titrations recorded at once. Great 
care was taken to free the tube of its contents after each extraction 
by iip'ecting air, but this was done with caution so that the tube 
was just emptied and little or no air escaped from the tip, for if 
any large amount were injected it would tend to disturb the diges- 
tion mixture as it ascended into the fundus. At the two-hour 
period as much material as possible was extracted through the 
upper tip and immediately folIoAving this the stomach was com- 
pletely emptied through the lower tip. A test-lavage was then 
given with plain water, which was run in through the upper tip 
and siphoned off through the lower tip. In this way it was made 
certain that the stomach was entirely empty. During the entire 
procedure the patients were instructed to expectorate all saliva 
into a receptacle. 

Discussion. The charts presented herewith are representative 
of the results of double gastric analysis as outlined above. The 
patients were all attending a gastrointestinal clinic and, therefore, 
none of the series can be taken as normal. However, as no attempt 


was being made to fix the normal, more information was to be 
expected from patients with gastrointestinal complaints. 

In regard to the information obtained bearing on the original 
points of investigation, I think that the demonstration is conclu- 
sive. The first object of this investigation was an endeavor to 
show that fractional curves from different parts of the stomach 
would be similar. Chart I is typical of the results obtained when 
the curves were uninfluenced by biliary regurgitation. It will be 
seen that the acidity of extractions from the fundus and the antrum 
form entirely similar curves differing only in acid value. This 
similarity was also demonstrated in cases of achylia and h^Tier- 
acidity, but space does not permit the presentation of these charts. 
A point of interest is that, although the hj^drochloric acid is secreted 
in the fundus the highest acid values i,vere found in the antrum. I 
believe that the answer to this point lies in a difference in concen- 
tration, or rather dilution, of the acid as secretecb, but furt er 
wmrk W'ill have to be done on the point. It wdll also be noticed 
that, wdtii the bread and water meal, there is a tendency for the 
contents of the two parts of the stomach to have the same acid 
values during the second hour, except in those cases m aaJicIi the 
acidity continues to mount during the second hour, ihis hnumg is 
probably due to the diffusion of the acid through the rather fluid 
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meal, and in the usual mixed meal of the normal diet would not 

occur to such a marked degree. 

As is noted on Chart I, B ^d G on the line marked chyme stand 
for bread and chyme. In those marked B the extraction con- 
tained small crumbs of bread in water and on straining through 
gauze or cotton the filtrate is water-clear. In those marked C 
the material extracted is thicker, homogeneous or finely granular, 
creamy in color and even on straining the filtrate is a little turbid. 
It must be assumed that this change in the character of the extract 
tions is due to the peristaltic activity of the antrum, and represents 
the comminution of the test-substance and its mixing with the 
gastric juice. This is part of the work of digestion done by the 
stomach, and the performance of this work can be followed through 
the fractional gastric analysis. In all the charts it will be seen that 
the extraction from the fundus contained bread crumbs, and that 
from the antrum contained chyme. 

From an examination of all the charts it can be seen that, except 
in those with biliary regurgitation, all the factors of gastric work 
can best be followed by extractions through the tip in the antrum. 
Even in those cases with biliary regurgitation, although a true 
picture of the gastric acidity may not be obtained, the importtot 
fact of the presence of biliary regurgitation would be missed unless 
the tip were in the antrum. The ideal place to study gastric work 
would be the first part of the duodenum, providing regurgitation 
ffoin beyond could be effectually blocked. As this is not routinely 
practical we must be content with the extractions through the tip 
in the antrum. 

This work is in entire accord with that of Lockwood and Jacob- 
son,^® who say “ Obviously the acidity of any one portion extracted 
through the small tube depends on the location of the tip of the 
tube and gives the character of the contents of that part at the 
time. Just as obvious is the assumption that if the tube stays 
in the same place one could, by extracting at definite intervals, 
obtain the cycle of events through a long period. This we believe 
is what happens and the reason one gets such beautiful curves in 
the majority of cases. Any marked sudden deviation of the curve 
can be explained by a change in the position of the tip, or by duo- 
denal mgurgitation. The chief cycle of stomach chemistry takes 
place in the pars media and pars pylorica which are the lowest 
parts of the organ. If the tube is of sufficient weight to sink in 
the^ stomach contents, and if the patient remains in the sitting 
position or if reclining remains supine, these conditions are in the 
majority of cases fulfilled and a steady curve is obtained. Repeated 
roentgen-ray observations have convinced us that the tube tip, 
due to gravity and peristalsis, generally rests near the outlet of 
the stomach, therefore the fractional method with proper technic 
represents the cycle at that most important portion of the stomach. 
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allowing one to observe the acidity, presence of pathological pro- 
ducts, duodenal regurgitation and the presence or absence of food.” 

On examining these charts there are several other points besides 
those already mentioned that are of considerable interest. Chief 
among these is the question of biliary regurgitation. Entirely 
aside from whether biliary regurgitation is normal or not, these 
charts present the subject from a somewhat different angle. All the 
charts ^ presented, with the exception of Chart I show biliary 
regurgitation in one or more of the fractional extractions, and the 
most striking thing about the regurgitation is that it appears only 
in the extractions from the antrum. In no instance was bile 



present on inspection in any of the samples taken from the fundus, 
although it was present at the same moment in the antrum m 
concentrations ranging from a faint yellow tinge to a deep yellow. 
The most generally accepted theory as to the purpose of bilw 
regurgitation is that it is a mechanism of the i^^estmal tract to 
overcome the supposedly high acid values existing at that tune 
in the stomach. From an analysis of these charts that theo y 
seems hardly acceptable since it is shown that the 
never reaches the fundus of the stomach where during most of 

the digestion period, the large mass of food is contents 

greater interest than the fact that the entire atom 

is not affected by the regurgitation of bile is the fact that, win e 


ELLISON: STUDIES IN GASTRIC ANALYSIS 


559 


there is biliary regurgitation into the antrum with a consequent 
lowering of the acidity, the acidity of the fundus may continue to 
rise and even reach considerable heights (Charts III and IV). 
That biliary regurgitation is not necessarily associated with high 
acid concentration is shown in Chart II, where the acidity of the 
fundus is only 20 free and 40 total, and yet there is biliary regurgi- 
tation Scale 3. Up to the present the very fact of the finding of 
biliary regurgitation presupposed a hyperacidity, for, no matter 
what the acidity of the sample containing the bile, it was presumed 
to have been cut to that point from an abnormally high acidit}^ 
The taking of simultaneous extractions from the fundus has shown 
that biliary regurgitation occurs in cases with low original acidity. 
Another phase of biliary regurgitation that these charts throw some 



light on is the question of exactly how much biliary regurgitation 
IS capable of cutting the acidity of the gastric juice. Charts II 
and ly of this senes throw most light on this question. In 
Chart II It will be seen that a Scale 3 regurgitation at sixty minutes’ 
cut the acidity of the antrum to 0 free and 20 total, while the 
simultaneous extraction from the fundus showed values of 20 
free and 40 total This is a cut of at least 50 per cent in the total 
acid and a complete neutralization of the free acidity. In Chart 
i\ a Scale 4 regurgitation at one hundred and twenty minutes 

^ f^dus to 25 lie 

and 55 total m the antrum. This is a really surprising reduction 

and yet represents a cut of only 50 per cent in the total acidity 
These findings strengthen the conclusion that biliary reguVgi- 
tation IS not primarily caused by high acid concentrations in the 
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Stomach If we cannot find the cause of reverse peristalsis in 
forth? contents of the digestive tract then we must look 

for. the cause m the changes in the muscular wall of the tube 
Ihe normal direction of flow of the contents is aboral, and Alvarez 
has explained the mechanism of this in the gradient idea. Eeversal 
of flow has been repeatedly demonstrated, and in several locations 
has ei^en been considered physiological by certain investigators. 
It lias also been demonstrated that any irritative lesion affecting 
the musculature of the digestive tube increases the degree and 
frequency of reverse peristalsis, e.specially in portions of the diges- 



Chart III. — Crossing of curves for both total acidity and free hydrocliloric acid due 
to biliary regurgitation. Acidity in fundus continues to ascend. 


tive tube above the lesion. It seems more plausible then to assume 
that biliary regm’gitation, especially during digestion when the 
flow of contents in the canal should be most definitely and con- 
tinuously aboral, is to be considered as evidence of an irritative 
lesion disturbing the normal gradient, the lesion in all probability 

being distal to the pylorus. • i i +• 

Another point that is brought out by these charts is that the tip 
of the tube must remain in the same position throughout the test 
if the information obtained is to be accurate. If during the coume 
of a fractional analj'^sis the tube should slip in or out, it must be 
returned to its original level before the next extraction is made. 
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Likewise if there is any difficulty in making any of the extractions 
it is not permissible to pull the tip out a little way or to inject 
air in any quantity to free the tip. These procedures will either 
change the position of the tip in the stomach or so disturb the 
digestion mixture that the acid value of the sample so obtained will 
not represent a direct continuation of the curve built up from the 
previous extractions. 



FREE 0 15 15 

TOTAL 10 25 30 

CHYME 0 B C 

MUCUS 4 00 

BILE 0 . 0 0- 

Oc.Bl. 0 0 0 

AMOUNT 0 15 8 0 


10 25 ■ 40 30 85 25 

30 45 70 55 110 55 

B C B C B C 

0 0 4 0 4 0 

0 0 0 1 0 4 

0 0 4 1 ,4 1 

4 6 3 0 16 45 


Chart IV. — Crossing of curves due to biliary regurgitation. At one hundred and 
twenty minutes this is sufficient to cut the acidity of the fundus in half. 


Summary. 1. Simultaneous fractional gastric analysis from two 
points in the stomach definitely fixed 10 cm. apart produce curves 
that are entirely similar in their general characteristics except 
where influenced by biliary regurgitation. The acid values from 
the antrum are alwaj’-s higher than those from the fundus except 
where the former are cut by biliary regurgitation. With the 
bread and water meal there is a tendency for the acid values of the 
two parts to become equal during the second hour due to the 
diffusion of the acid through the fluid meal. 

TOL. 109 , NO. 4 . — ^APKIL, 1925 19 
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2 Therc is a recognizable difference in the physical properties 
ot the extractions from the fundus and the antrum, this change 
being due to the comminution of the test substance by the peri- 
staltm activity of the antrum. If this comminution is not found 
m extractions from the antrum it is evidence that the stomacli is 
not doing a portion of the work it normally should do. 

3. The antrum, close to the pylorus, is the best place to study 
gastric function for there the stomach has most nearly completed 
its work on the test material and the condition, both physical and 
chemical, in which the test material will be passed on to the duo- 
denum can best be determined. 

4. Fractional analysis when properly performed is of great 
assistance in the clinical determination of the capacity of the 
stomach for work under test conditions. It must be firmly kept 
in mind, however, that the “fractionaT' feature of the examination 
does not refer to the contents of the stomach but rather to the 
work being done by it. It is only by frequent sample extractions 
of the result of gastric work that we can form any true conception 
of the course and completeness of gastric digestion. 

5. Biliary regurgitation does not pass beyond the antrum into 
the fundus and therefore its neutralizing effect does not extend to 
the large mass of food held there, the acidity of which may continue 
to rise. 

6. Biliary regurgitation cannot be considered primarily as a 
mechanism to neutralize a high gastric acidity: (1) Because its 
influence does not extend to the whole stomach contents, and (2) 
because it does occur in the presence of an original low acidity. 
It seems more probable that biliary regurgitation is an expres- 
sion of the reverse peristalsis caused by a lesion either directly or 
indirectb’’ irritating the muscular wall of the intestinal tract. 

7. Any change in the position of the tip of the tube during the 
course of the test alters’ the curve and defeats the object of the 
fractional type of analysis. 
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THE COMPARATIVE VALUE OF BLOOD TRANSFUSION AND 
BLOOD TONICS IN SECONDARY ANEMIAS.* 

By Martin Lewis Janes, M.D., 

NEW YORK. 


(From the Surgical Service of Dr. Charles Gordon Heyd, New York Post-Graduate 

Medical School and Hospital.) 


There are several reasons for the widespread use of blood trans- 
fusion of recent years; (1) The just recognition of the procedure 
as an effective therapeutic measure. (2) The observation made by 
Landsteiner, in 1900, of the phenomenon of iso-agglutination and 
the practical elaboration of that phenomenon by Jansky and later 
Moss; the proper grouping and testing of the blood of the donor 
with that of the recipient has eliminated the alarming reactions 
following blood transfusion, which sometimes proved fatal. (3) 
The surmounting of the mechanical difficulties incidental to blood 
transfusion through the revival of the von Ziemssen syringe method 
in this country by Lindeman and the recent improvements in 
technic, one of which I have described,^ in which the syringe is 
employed. 

Phenomena of Red Cell Regeneration. The recent investigations 
of Drinker, Drinker and Lund^ on the circulation of the blood in 
bone marrow, have shed some light on the phenomena which are 
instrumental for the appearance of the red cells in the blood stream. 
They have observed that the delivery of the red blood cells to 
the blood stream, in the absence of bone-marrow disintegration, is 
controlled by the growth pressure of the developing erythrocytes. 
The stimulus which is 'responsible for the proliferation of the red 
cells also causes the passage of these cells through the delicate 
walls of the marrow capillaries. The relative fall in pressure level 
between the red cell forming areas and the adjacent capillaries 
on the one hand and the areas of developing erythrocytes and 


*^Rcad before the Eastern Medical Society of the City of New York, March 14, 
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Fig. 1 . — Graphic chart showinf; comparative results with blood tonic and blood 
transfusion. Patient F. R. F. Furunculosis. Fowler’s solution M. 5. Tr. — Trans- 
fusion days. 



Fig. 2. — Patient J. J. R. Chronic gonorrheal arthritis. Caccodylato of iron, 



Fig. 3.— Patient J. McG. Chronic osteomyelitis tibia. Blaud’s pills, 
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Fig. 4. — Patient H. H. Chronic nephritis. Basham’s mixture. 



Fig. 6 . — Patient R. F. Convalescing lobar pneumonia. Ferrous iodide. 
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Fig. 6. — Graphic chart showing comparative average results obtained from 
administration of inorganic iron and arsenic preparations and blood transfusion in 
the 10 cases studied. 
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sijrrounding marrow on tlie other is the determining factor for the 
delivery of red cells following bone marrow stimulation. Thus 
alter a single large hemorrhage immature red corpuscles appear 
m the circulation as soon as the growth pressure of the stimulated 
erythropoietic areas exceeds the pressure of the surrounding bone 
marrow, but it is possible that after repeated hemorrhage a stage 
of adjustment may be reached where the immature forms do not 
appear in the blood following further hemorrhage. Therefore, 
absence of immature erythrocytes in the circulating blood does not 
mean necessaril}'’ an inactive or hypoplastic marrow. 

Life of the Red Blood Cell. The experiments of Aslib}’’,® based on 
the transfusing cells of Group IV into individuals of unlike group 
and observing the time that elapses until the disappearance of the 
transfused cells, have shown that the length of life of a transfused 
corpuscle in a normal individual is about thirty-nine days. 

The Role of Iron in Animal Life. Iron has long been recognized 
as one of the essential constituents of both plant and animal life. 
In the animal body the chief function of iron is to supply and 
maintain the hemoglobin of the blood. Hemoglobin is an organic 
iron compound, peculiar to animal life, which possesses a special 
chemical property by means of which it is able to absorb and 
condense oxygen. 

The twenty-five million millions of red blood cells flpating in the 
blood of a man of average size have a combined area of about 
22,000 square feet or about i acre. 

The life of the red blood cell being only about six weeks, of the 
total number of red blood cells 7,000,000 die every second of our ' 
lives, and in order, to keep the number normal and constant an 
equal number must be created by the blood-forming organs of the 
body every second, which is a striking example of the remarkably 
intense activity of those organs and of their essential importance 
for the maintenance of the normal balance. 

The body of a man weighing 150 pounds contains 1 part of iron 
to 24,000 parts of body weight. The blood, constituting 7 per 
cent of the body weight, contains about 95 per cent of the iron, m 
the form of hemoglobin. V^hen one considers that the entire body 
normally contains but 44 gr. of iron, the wisdom of administering 
5 to 15 gr. of iron daily becomes questionable. One cannot help 
but be amazed at the marvelous efficiency of but a few grains of 
iron in entrapping the life-giving oxygen and circulating it througJi- 
out the body to every cell and bringing it in immediate contac 
with the most minute waste particles, and carrjdng back to le 
lungs the products of . combustion in the form of carbon dioxide, 
by far the most bulky and most important of our excretions, amount- 
ing to more than forty times the weight of urea eliminated and 4UU 
times the weight of uric acid excreted. 



TABLE I.— TONIC ADMINISTRATION. 


janes: BLOOi) transfusion and TONICS IN ANEMIAS 567 





TABLE 11.— BLOOD TRANSFUSIONS AT TEN-DAY INTERVALS. 



* Blood transfusion at ten-day intervals. 



















TABLE III.— COMPAEATIVE EESULTS WITH BLOOD TONICS AND BLOOD TEANSFUSIONS. 
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M ^ ^senic on Blood Regeneration, 

S nee Menghis, in 1/46, reported that he had found iron in the 
blood of inan, tiie value of inorganie iron as a therapeutic agent 
1 ^ \ confinned and denied by various medical men. 
nitJi tlie abandonment, in 1906, by Abderhalden, of his contention 
that inorganic iron could not be converted into hemoglobin, it has 
been generally accepted since as a valuable therapeutic agent in 
coniI)(iting <ineiiiia. In 1920 Whipple^ and his co-worhers reopenod 
the controversy by a series of publications of their studies of regen- 
eration of the blood in anemia due to hemorrhage. In a series 
of jiajicrs they show that inorganic iron in the form of Blaud’s 
pills and arsenic in the form of Fowler’s solution has little or no 
effect on blood regeneration without proper diets, and they come 
to the conclusion that “We may not assume, without positive 
proof, that inorganic iron is of value in the treatment of simple 
anemia.” 


Object of jExperiment. The present series of experiments were 
undertaken for the purpose of determining whether the conclusion 
of Whipple and his. co-workers holds trUe in secondary anemias in 
general, rather than those whicli occur after a single, large, massive 
hemorrhage. Another object of this experiment was to make a 
comparison between the effects of inorganic iron and arsenic prepa- 
rations administered for a period of thirty daj^s and repeated blood 
transfusion, each of 500 cc, performed by the author’s method, at 
ten-day intervals for an equal period of time. 

Method of Experimentation. Ten patients in all were studied. 
They were young and middle-aged individuals of both sexes, who 
were suffering from anemia due to either acute or chronic Illness. 

The patients were each given a thorough physical examination, 
special pains being taken to search for any signs of damage or 
deficiency to the blood-forming organs, and a Wasserniann and 
complement-fixation test of the blood were performed. Complete 
blood counts by the usual method and hemoglobin estimation was 
made by the Sahli method. Hemoglobin and red blood cell.counts 
were done at five-day intervals during the course of the treatment 

and charts of the findings were kept. ^ j , ' i i,- 

Since diet plays a very important role in blood and hemoglobin 
regeneration, they were not placed upon any special diet, but were 
instructed to eat the same quality and quantity of food which 


they usually eat. o i + 

In order to obtain the cooperation and good faith or each patient 
the purpose of the experiment was explained to them, and the 
importance of the results, not only as regards themselves, but as 
directly concerning humanity ivas emphasized to them, j 
The following standard drugs were employed: ' 

Fowler’s solution, 5 minims, after each meal, ; 

Cacodylate of iron, 1 gr,, three times daily after meals. 
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Blaud’s pills, each pill containing 3 gr. of carbonate of iron, 1 
pill, three times daily, after rneals. 

Basham’s mixture, 4 dr., well diluted, after meals. 

Saccharated ferrous iodide, 5 gr., three times daily, after meals. 

Ammonio-citrate of iron, 10 minims, three times daily, after 

' meals. _ . , . 

Findings. The accompanying tabulations of findings resulting 
from the administration of either of the above drugs for a. period 
of thirty days shows an average gain in hemoglobin of 5 per cent 
and a gain of 200,000 in the red blood cells— an increase which is 
so small as to be accounted for by the human shortcomings in 
determining the hemoglobin or calculating the red blood cells. 

Blood transfusions caused an average increase in the hemoglobin 
of 21 per cent and 800,000 in red blood cells, with a decided and 
very apparent improvement in the general physical condition of 
the patients. 

Discussion. The observations made in this group of patients'* 
confirms the findings of Whipple^ and his co-workers and Musser,® 
that iron and arsenic preparations have a negative effect on blood 
regeneration and the correction of anemia. The individuals selected 
for this experiment were taken at random, and were subjected to 
a careful examination for any pathological condition or deficiency 
in their blood-forming organs. Of course, no two individuals are 
alike as regards their environment, hygienic conditions, habits, 
recuperative powers and reactions to food, all of which are impor- 
tant factors for hemoglobin and red blood cell regeneration. An 
effort was made, however, to maintain them as nearly as possible 
under the same conditions both under the drug and transfusion 
treatment. 

Summary. 1. Individuals suffering from secondary anemia due 
to acute or chronic disease regenerate hemoglobin and red blood 
cells more rapidly, more effectively, more completely and within 
a shorter period of time by periodic blood transfusion than those 
receiving inorganic iron or arsenic preparations. 

2. Iron and arsenic preparations exercise practically no beneficial 
effect in correcting secondary anemias. 
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^ CALCIUM AND BLOOD COAGULATION. (WITH 
SPECIAL REFERENCE TO THE USE OF SALTED PLASMA 
AS A METHOD OF ESTIMATING CLOTTING TIME.) 


By Carl H. Smith, M.A., M.D., 

NEW TonK CITT. 


(From tJio Pnthologicnl Laboratory of the Lenox Hill Hospital, New York City.) 

• iDcthods, wiiich Iiave been described for the determination 
of the clotting time of the Wood, may be placed in two well-defined 
groups. In the first group the coagulation time of the whole 
blood is measured directly. The method outlined by Lee and mite^ 
calls for blood obtained directly from a vein and collected into a 
small test-tube of a definite size. Of the methods reported b^'- 
Hinman and Sladen® and Solis-Colien,® the greater number use 
blood obtained by ear or finger puncture, the differences in procedure 
usually depending upon some specially designed receptacle, or the 
adoption of a novel departure in defining the coagifiation point. 
In all of these despite the refinement of the coagulometer, lies the 
fundamental objection of inherent errors accompanying methods 
by which blood is obtained from puncture wounds. Again> no 
metliod of this group throws any light upon the individual factors 
involved in the process. 

In the second group fall those methods in which clotting is first 
inhibited tlirough the agency of some anticoagulant salt, to be 
restored later either by recalcification or diluting with water. 
HowelFs method^ for the determination of prothrombin time, 
exemplifies this group inasmuch as clotting is first suspended by 
sodium oxalate and after centrifugalization the plasma is recalcified 
so that coagulation proceeds once more. In Gram's modification® 
of this method the citrate is substituted for the oxalate. Brissaud® 
utilizes hypertonic sodium chloride as the anticoagulant and by 
dilution effects a return of coagulation. With Howell's method^ • 
the prothrombin factor is investigated incidental to determining 
the coagulation time, while this paper wdll consider the calcium 
factor in its relation to clotting. 

The method employed in these studies is based on the well-knowm 
observation that hypertonic sodium chloride prevents coagulation 
of blood in vitro and that by dilution with water this property is 
restored. It is interesting to note in tliis connection that Velden? 
and Schenk® have observed that concentrated sodium chloride 
solution intravenously administered hastens blood coagulation, a 
marked parallelism in this respect to the action of sodium citrate 

as described by Weil.® ^ . . 

In his experiments on the determination of clotting time, Bns- 
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saud® employed distilled water for the restitution of clotting in 
salted plasma. In adapting this method for more practical clinical 
use, the plan suggested itself of comparing the rate of coagulation 
in the salted plasma diluted with distilled water, with that in which 
the diluting fluid consists of water _ containing minute traces of 
calcium chloride in known concentration in order to study the influ- 
ence of this salt upon coagulation time. 

The Method. The blood* is collected in special test tubes grad- 
uated to 5 cc. This tube has an inside diameter of 1 cm. and a 
length of 7.5 cm. Similar tubes are used in the test. All of the 
tubes are carefully cleaned in bichromate-sulphuric acid mixture 
and washed thoroughly in distilled water. A pipette is constructed 
of glass tubing having a diameter of from 0.5 to 0.6 cm., the capillary 
end of which has a bore less than 1 mm. in diameter, and to the 
wide end a rubber nipple is attached. 

A hypertonic solution of sodium chloride is prepared by dissolving 
10 gm. of calcium free salt in 100 cc of distilled water. The most 
uniform results are obtained when this solution is from one to six 
weeks old. For reasons at present unknown fresher solutions pro- 
long clotting time and older ones shorten it. Calcium chloride 
solutions of two strengths are used, 1 to 10,000 and 1 to 2,000 
prepared by dilution of a 1 per cent stock solution of anhydrous 
calcium chloride. 

With a sterile 10-cc syringe, blood is withdrawn by vena puncture 
and 4 cc are immediately placed in the graduated test tube which 
contains 1 cc of the 10 per cent sodium chloride solution.! The 
tube is closed with a paraffined cork and the contents mixed by 
rapid inversion. In each of 5 test tubes of the same type, previously 
rinsed with physiological salt solution, 1 cC of blood is placed and 
the coagulation time is determined by the direct method of Lee and 
White.^ The salted blood is centrifuged in its container for exactly 
five minutes at a speed of from 1000 to 1300 revolutions. Three 
rows of four standard tubes each are placed in a rack, and in each 
tube there are placed 5 drops of the supernatant salted plasma. With 
• the same pipette there are added to the first row, 5-6-7-8 drops 
of distilled water; in the second row a similar number of drops of 
the 1 to 10,000 calcium chloride solution and in the third the same 
amounts of the 1 to 2000 solution. It is essential to shake the tubes 
after the addition of each diluent. The final dilutions of sodium 
chloride in each tube therefore ranges between 1 per cent for the 
tube that has received 5 drops and 0.77 per cent for the one with 8 
drops. 


* In all cases, blood was obtained before breakfast. 

cent sodium cHoride diluted to 2 per cent -ndth 4 volumes of blood has 
been found supwior to the 20 per cent solution reduced to 5 per cent as prescribed 
by Brissaud.8 The lower concentration of the salt while as efficient in inhibitine 
clotting, IS more satisfactory than the stronger solution in that hemolysis is obviated^ 
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temperatures, between 21 to 
1 x^'i •” obtain the most uniform results, it is necessary 

that tlie interval between salting the blood and the beginning of 
centrifugalization should not exceed ten minutes; that after tlie 
supernatant plasma is removed the test should be completed within 
five minutes so that the entire period elapsing from the time the 
blood leaves the vein until the completion of the recalcification 
should not exceed twenty minutes. 

^ As set forth bj'' Addis^° in .the accurate estimation of coagulation 
time, the end-point must be clear and definite and always indicate 
the same degree of coagulation. These requisites are met with in 
the use of salted plasma. In the test, the time of dilution is care- 
fully noted for each set of tubes. The latter remain undisturbed 
for fi ve minutes, w’hen the rack is raised and tilted slightly to observe 
the inception of clotting. This is repeated at the end of every 
minute thereafter, until coagulation has been completed in ail 
the tubes, the readings being recorded as clotting fakes place in 
the individual tube. Clotting progresses gradually through various 
stages of increasing turbidity and diminished fluidity to its termina- 
tion. The most intense turbidity is observed in the mixtures con- 
taining the larger quantities as well as the more concentrated calcium 
solutions. The end-point is reached when tlie clot is firm and upon 
inverting the tube the meniscus of the coagulum remains immobile. 

A protocol of a single test will serve to emphasize its salient 
features: 

Normal Case: 

Diluting agent. 


Five drops of salted plasma, plus 

5 drops 

6 drops 

7 drops 

8 drops 

Average coagulation time . 
Temperature, 24° C. 


Calcium chlorid. 

Distilled • * 

Water. 1 to 10,000 . ■ 1 to 2000 
(coagulation time in minutes.) 


25 

19 

14 

20 

14 

12 

20 

14 

11 

15 

10 

8 


— 

— 

20 

14 

11 


In recording the results the method adopted was to note the 
figures comprising the average coagulation time with each diluent, 
in this case— twenty, fourteen, and eleven minutes respectively. 

Discussion. The mechanism by whidi hypertonic salt solution 
inhibits coagulation is as yet a matter of conjecture. Lee and 
Vincent^ offer evidence to show that concentrated soluLons ot 
sodium chloride prevent the formation of thrombin. HoweJJ 
states that calcium is deviated so tliat it cannot activate protom- 
bin. One is impressed constantly in studying iLe coagulation 
process that the changes involved conform to the laws of co oi s 
and that these laws are obeyed when blood is mixed in vitro wi 
hypertonic sodium chloride and later diluted to isotomc strengt . 
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The inhibition of coagulation by this salt according to Pickering 
and HewitP3 is due to the relatively stable unions of the proteins 
with the added electrolytes and to some extent also to the with- 
drawal of water. On dilution, with the reduced concentrations 
of the electrolytes the coagulation process once more manifests 
itself. The precise fate of the calcium during this process is proble- 
matical. Fi’om the observations made in the course of these studies, 
the only conclusions that can definitely be drawn are that upon 
rendering salted plasma isotonic, coagulation is restored and that 
with the fm’ther addition of minute traces of calcium chloride it is 
• greatly accelerated. 

It is generally accepted that calcium in common with the other 
inorganic bases of blood serum may exist in at least two forms: 
in the diffusible and potentially ionizable state and in the non- 
ionizable combination with serum proteins. Of the total calcium 
present in serum, von Meysenburg, Pappenheimer, Zucker and 
Murray^^ found 60 to 70 per cent to be diffusible while Neuhausen 
and MarshalP® determined that even a smaller fraction (about 10 
per cent) was present in ionizable form. In view of the incomplete- 
ness of knowledge concerning the individual roles of diffusible and 
ionic calcium in the coagulation of blood, the term available calcium 
will be substituted in contradistinction to the non-available protein- 
bound calcium. 

A possible explanation of the action of hypertonic sodium chloride 
solution is that upon its admixture with blood in the concentration 
stated above, sufficient calcium is inactivated to aid in the suppres- 
sion of clotting and that on dilution with water a considerable por- 
tion of this substance is once more brought into play in its available 
form. The well-known antagonism existing between sodium and 
calcium salts in physiological processes is pertinent at this point 
and has recently been described by Lillie^® in its application to 
fundamental biological relationships. Clowes^’' extends this princi- 
ple of antagonism into the province of blood coagulation since 
“the salts of calcium tend to promote and alkalies and salts of 
sodium to inhibit the reversal or transposition of phase relations of 
a protein sol like blood plasma into a jelly like blood clot.” Novi^® 
refers to the “decalcifying” action of sodium chloride upon tissues. 
Budde and Freudenberg^® discussing the ionization of calcium in 
solutions containing the inorganic constituents of blood suggest 
that the addition of sodium chloride depresses the dissociation of 
calcium through the preponderance of chlorine ions. 

In many respects the behavior of the citrate of sodium must be 
akin to that of its chloride particularly with respect to the influence 
of the common cation sodium. Sodium citrate according to Sab- 
batinpo inhibits coagulation not by precipitating the calcium but 
by checking its ionization hence rendering it unavailable for blood 
clotting. From this conception Bloch^i has evolved a theory of 
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coagulation based principally upon the alteration in the activity of 
calcium. That the evidence thus offered although largely indirect 
IS relevant to the suspension of blood coagulation by hj^ertonic 
sodium chloride, is extremely probable but that the calcium alone 
IS the sole factor in a process involving the interaction of so many 
elements requires added proof. 

In rendering salted plasma isotonic with distilled water, the dis- 
sociation of calcium compounds proceeds, and available calcium is 
once more present for clotting. Whatever loss in concentration or 
activity of available calcium is sustained by salting is replaced by 
reinforcement with calcium chloride solutions of the two strengths ■ 
designated in the procedure. 

Increasing Concentrations of Calcium Chloride and the Clotting of 
Salted Plasma. The effect upon coagulation time of diluting salted 
plasma with calcium chloride solutions of increasing concentrations 
is illustrated in the following experiment; 

Normal Case: 

. Diluting agent. 

Calcium chloride solutions. 

Distilled ■ 

water. 1-10,000 1-2000 1-1000 1-200 1-100 

Average coagulation time 

in minutes .... 20 16 10 12 27 105 

Temperature, 22° C. 


Similar observations have been reported by Heard^^ who found 
tliat calcium in common with the cations of the other alkaline 
earths and the metals, retard clotting with the higher concentrations. 
The first two concentrations of calcium chloride noted in the table, 
were, therefore, chosen as the optimum for diluting salted plasma. 

The Influence of the Interval between the Salting of Blood and its 
Centrifugalization upon Clotting. As stated in the discussion of tlie 
method, it was found necessary to limit the period between the 
collection of the blood and its salting on the one hand, and the 
centrifugalization of the mixture on the other to ten minutes. The 
necessitj’' for this limitation was originally observed in carrying out 
prothrombin determinations according to the method of Howell,^ 
in which it soon became evident that as this period was prolonged, 
the coagulation time was proportionally shortened. Rosenthal and 
Baehr^s noted like findings in studying the effect of the intraven- 
ous administration of sodium citrate upon protlirombin time. An 
illustration of how this influence operates witli salted plasma is 


recorded in the following experiment: 
Normal Case: 


Diluting agent. 


Calcium chloride. 


Interval between salting of blood 
and centrifuging. 

10 minutes 

25 minutes 

40 minutes 

Temperature, 22°. 


water!'^ 1 to lO.OTO . 1 to 2000 

average coagulation time in minutes.) 

23 15 10 

21 11 8 

16 7 6 
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TABLE I.— SERIES OF NORMAL CASES. 


Diluting agent. 




Calcium chloride. 

Direct 
Coag. time. 

Serum 

Case number. 

Uistuiea 

water. 1 to 10^000 

(average coagulation time in 

1 to 2000 
minutes.) 

calcium.’ 

1 . . . 

17 

11 

8 

8 


2 . . . 

21 

15 

13 

10 


3 . . . 

17 

17 

12 

10 


4 . . . 

18 

13 

11 

7 


5 . . . 

25 

13 

9 

10 

10.0 

6 . . . 

18 

i4 

10 

6 

7 . . . 

20 

14 

11 

10 

10.7 

8 . . . 

9 . . . 

20 

14 

11 

11 

9.7 

18 

16 

9 

7 ■ 

10.1 

id' . . . 

20 

16 

10 

5 

10.3 

11 . . . 

27 

.14 

11 

8 

11.7 

12 . . . 

23 

15 

10 

9 

10.1 

Average . 

20 

14 

10 

8 

10-.8 

High . . . 

27 

17 

' 13 

11 

11.7 

Low . 

17 

11 

8 

5 

9.7 


Clotting of Salted Plasma in Normal Cases (Table I). — The series 
of normal cases comprises, in the main, minor surgical conditions 
in which an opportunity was afforded to observe the extent of 
bleeding, and where there was no reason to expect any deviation 
from normal coagulation time. It is apparent from Table ^ I, 
that the widest variation occurs with distilled water as the diluting 
agent. With calcium chloride, however, the range for clotting 
time becomes much more limited. With the direct method of 
Lee and White,^ the results of which are recorded in the table, 
there occasionally occur marked variations in the clotting time 
among the five tubes. This finding led to the use of this number of 
tubes for the test instead of but one as is sometimes the pr-actice. 
In Table I the values for this method represent average results, 
the determinations for clotting time being discarded in a tube in 
which there was an unwarranted prolongation. Such differences 
are singular in view of the simplicity of the entire procedure, and the 
attention paid to the elimination of a number of extrinsic factors. 

Clotting of Salted Plasma in Pathological Conditions. 1. Jaundice- 
(Table II). The exact part that calcium plays in jaundice is as yet 
unsettled. King and Stewart^^ and King, Bigelow and Pearce^® 
found that in experimentally produced jaundice in dogs, the calcium 
content of the blood was increased. This was interpreted by them 
as a protective mechanism against the circulatory pigments of 
obstructive jaundice, since combinations of calcium and the pigment 
proved to be less toxic than the uncombined pigment. In the 4 
cases of jaundice reported by Halverson, Mohler and Bergeim,2G 
no increase in calcium values was obtained and in 1 there was a 
definite decrease. 

With the knowledge that jaundice is frequently accompanied by 
the hemorrhagic tendency, it was considered opportune to study 
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this ■fcondition not alone with reference to clotting time but also 
• to the calcium and bilirubin content of the blood serum, for which 
new methods hawe recently been developed. A series of ten cases 
was, therefore, mi^estigated and in these the serum calcium ivas 
determined by the method of Kramer and Tisdall,^^ and the icterus 
index by Beinhard and Maues modification of Meulengracht’s 
method described by Maue^s and Stetten.^^ At the same time, 
clotting time wms determined on the salted plasma and by the direct 
method of Lee and White.^ 

The determinations on the salted plasma gave definitely prolonged 
clotting time in 6 cases, and in 5 using the direct metliod. With 
the latter a clotting time of tw-elve minutes or over was regarded 
as dela.yed. Case 5 show'ed delayed clotting wdth the direct method 
and normal time with the salted plasma, but at operation no oozing 
W'as encountered. Cases 2 and 8 gave delayed coagulation wdth the 
salted plasma, and high normal clotting time values wuth the direct 
method. 

In none of the cases of this series wms the serum calcium increased. 
In Cases 1 and 8, the serum calcium was materially reduced and 
coagulation prolonged. It is obvious, how^ever, that, in this group 
of cases, no definite parallelism exists between serum calcium con- 
tent, the depth of jaundice and clotting time. In tlie twm cases 
just cited with the low'est calcium values, the most intense degrees 
of jaundice, as measured by the icterus index, w^ere not present. 
On the contrary, the highest index (Case 7) occurred in combination 
with a normal calcium and only a slight retardation in clotting. 
Again, the greatest delay in coagulation wms observed in a case of 
obstructive jaundice (Case 6), -with an index of 115 and a normal 
serum ‘calcium. 

Concerning the influence of the duration of jaundice upon clotting 
time and serum calcium, it is hazardous to venture a definite state- 
ment since the accurate onset of jaundice is subject to varied personal 
interpretation. Mindful of the shortcomings of this information, 
it is interesting, nevertheless, to note the discrepancy betw^een the 
duration of jaundice and coagulation time. These findings are in 
accordance wdth those of Morawutz and Bierich,^® who concluded 
that altered coagulation in cholemia ivas independent of the duration 

or intensity of the jaundice. _ c j • 

Lee and Vincent®^ ascribe the delay in coagulation ot blood in 
certain cases of obstructive jaundice to a lack of available calcium. 

In a case with a normal serum calcium and delayed coagulation, 
there are the possibilities that the available calcium fraction may be 
low or that the other factors involved in clotting of blood may be at 

with salted plasma, the effect of diluting with calcium^ chloride 
solutions is in general to hasten coagulation. In three instances 
(Cases 1, 4, 8) this acceleration was unusually- pronounced and 
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* No coagulation in tube with 5 drops of diluting agent, 
t No coagulation in tubes with 5 and 6 drops of diluting agent, 
t No coagulation in any of the tubes. 

Normal icterus index below 6.0. 
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probably indicates a lack of available calcium. In contrast to 
these, Case G reveals no such decided change in clotting time, 
nndings \yhich speak for the other elements of clotting as fibrinogen 
or thrombin as the factors responsible for prolonging coagulation. 
Jn tins connection, therefore, the use of salted plasma as a method 
foi estimating coagulation time may provide a means for deter- 
mining preoperatively the need for available calcium and its thera- 
peutic administration, a procedure comparable in this respect to the 

calcium in vitro” test. described by Lee and Vincent.®^ 

2. Nephrith (Table III). 

The small series of cases of nephritis from the miscellaneous 
group ofi ers several features of interest. Sal vesen and Linder^^ have 
demonstrated that the decrease in serum calcium in neplmitis, may 
be accounted for by the fall in plasma proteins which exist in combi- 
nation with the non-difl'usible calcium component. The values 
recorded in Table III, in general corroborate this decrease, save in 
one instance (Case 4) in which the serum calcium was even lower 
than a theoretical loss of tlie entire quota of non-diffusible calcium 
would warrant. This probabfy represents an encroachment upon 
the difl'usible and ionizable calcium fraction. The patient in this 
case exliibited signs of increased excitability manifested by tremors 
of the face and hands, indications fundamentally of a deficiency 
of calcium ions. Some of the nervous disturbances of uremia, 
De Wesselow*^ correlates with low calcium values. 

The coagulation time in these cases ofnephritis does not run parallel 
with the serum calcium. This can be explained, however, on the 
basis that the decreased calcium, although representing a loss in 
the non-diffusible fraction, is normal at any rate with respect to 
its diffusible and ionizable form, in quantities sufficient at least not 
only to prevent the nervous symptoms, but to maintain a normal 
coagulation time. In tlie nephritics with the prolonged clotting 
time, there was in the one (Case 4) a probable deficiency in the 
available calcium, and in the other (Case 6lf) a profound secondary 
anemia as a complicating factor. With the former the lowest 
calcium in the series (4.1 mg.) was obtained, and here the addition 
of solutions of calcium chloride to render the salted plasma isotonic 
produced a most marked acceleration in clotting time. 

It may be assumed, then, that both the coagulation of mood and 
the absence of some of the nervous manifestations in nephritis are 
dependent upon an adequate supply of calcium^ ions. It remains 
to be seen, however, whether the calcium ions in coagulation apa 
in the nephritic process are identical. If they are, it is possible 
that a marked acceleration in clotting time in a case ot nephritis 
(Case 4), in the tubes in which calcium chloride is used to dilute the 
salted plasma, as compared with that using distilled water, maj 
serve to indicate a deficiency in available calcium and a guide to 
the advisability of instituting calcium therapy. 
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table III. — SERIES OF MISCELLANEOUS CASES. 



1 


Diluting agent. 







Calcium ehloride. 

Direct 















coag. 

Serum 

calcium. 

Case 

No. 

Hist. 

No. 

Diagnosis. 

water. 

(average 

1-10,000 

coagulation 

1-2000 
time in mi 

time. 

nutes.) 

1 . . 

4568 

Hemiplegia 

11 

6 

5 

7 

11.3 




3 hrs. 

4 hrs. 

4 hrs. 


2 . . 

3613 

Hemophilia 

0* 

33 min.t 

17 min. 

25 min. 

10.2 

3 . . 

4619 

Pulmonary tu- 




12 

8.9 



berculosis 

32 

22 

14 

4 . . 

4944 

Chronic nephri- 








tis; uremic 
twitchings 24 
hours before 








death 1 

43 

14 

14 

19 

4.1 

5 . . 

4437 

Chronic nephri- 








tis; uremia; 








coma 

21 

15 

8 

7 

7.8 

6 . . 

4796 

Acute nephri- 





7.2 



tis; 

(a) 29 

15 

14 

13 



three weeks 

later, hematu- 
ria and secon- 
dary anemia; 
after two trans- 
fusions, marked 
improvement 
in blood and 

(6) 32 

23 

19 

18 

13 

7.8 



kidney function 

(c) 24 

22 

15 

9.0 

7 . . 

4745 

Chronic nephri- 








tis; marked 
hemorrhage, 6 
days after 

transfusion; 

16 days after 

(a) 22 

19 

16 

12 

9.5 



transfusion 

(5) 23 

13 

9 

9 

8.5 


* No coagulation in any of the tubes. 

t No coagulation in tubes "with 5 and 6 drops of diluting agent. 


Summary. 1. A method for estimating coagulation time, is 
described in which blood is salted with hypertonic sodium chloride. 
The coagulation time is determined after diluting the salted plasma 
with distilled water as well as with calcium chloride of two concen- 
trations. 

2. In carrjdng out this method certain restrictions must be borne 
in mind, such as the period elapsing between the salting of the blood 
and its centrifugalization, the age of the hypertonic sodium chloride 
solution, and the temperature at which the tests are conducted. 

3. The clotting time by tliis method is compared with that of Lee 
and White in a series of normal cases, in jaundice, and in nephritis. 
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In the tliree groups tlie serum calcium content is also determined, 
together with tlie icterus index in jaundice. 

4. It may be possible to employ this method in jaundice, as a 
means of determining preopei-atively the e/iect upon clotting time of 
the administration of calcium, similar to the calcium in vitro*’ 
test of Lee and Vincent. 

Conclusions. 1. In the process of blood clotting, the calcium 
principally involved is its ionizable and available form, 

2. Pljqiertonic sodium chloride of the strength used in the test, 
probably exerts an ellect upon all the elements essential to coagula- 
tion and in the case of calcium resulting in its inactivation. 

^ 3. With increasing concentrations of calcium cliloride in the dilu- 
tion of salted plasma a gradual retardation of clotting time is 
observed. 

4. As the period between the salting of the blood and its subse- 
quent eentrifugalization is increased, the clotting time of the salted 
plasma after dilution is shortened. 

5. The clotting time in jaundice may be normal, but when delayed 
it does not run parallel with the intensity or period of duration of 
this condition. 

6. In nephritis, a consideration of the clotting time also necessi- 
tates the differentiation between available and non-available or 
protein-bound calcium. 

In conclusion, mention must be made of the shortcomings inherent 
in every method for the determination of clotting time, due to the 
complexity of the process. As pointed out, even so simple a method ‘ 
as the direct one may yield marked variations in clotting time in 
the several tubes employed in the test. It is impossible to state 
definitely the clotting time in a specified pathological condition 
without a large number of determinations, since individual cases 
present peculiar features which play a role in coagulation. 

I wish to express my indebtedness to Adolph Bernliard, path- 
ological chemist to this hospital, whose many kind suggestions and 
technical aid facilitated this study. 

BIBLIOGRAPHY. 

1. Lee, R. L, and WWte. P. D.; Am. Jotm. Med. Sci., 1913, If >495 

2. Hinman, F., and Sladen, F. J.: Bull. Johns Hopkins Hosp., 1907, 18, 207. 

3. Solis-Cohen, M.; Arch. Int. Mpd., 1911, 8, 684. 

4. Howell, W. H.: Arch. Int. Med., 1914, 13, 76. 

5. Gram, H. C.: Bull. Johns Hopkins Hosp., 1920, 31, 364. 

6. Brissaud, E.: Pari? Th#se, 1911-191^ No. 112. 

7. Von den Velden, R.; Deutsch. med. Wclmscl^., 1909, 36, 197. 

8. Schenk, P.; Ztschr. f. d. Ges. Exper. Med., 1920, 11, 166. 

9. Weil, R.: Jour. Am. Med. Assn., 1915, 64, 425. 

. 10. Addis. T.: Quart. Jour. Exp. Bbpiol.. 1908, 305. 

11. Lee, R. i., and Vincent, B.: Arch. Int. Med., 191^ 13, 398. . 

12. Howell, W. H.: Text-book of Physiology, Eighth Edition, P- 464. 

13. Pickering, J. W., and Heivitt, J. A.: Biochem. Jour., 1921, 15,. /lu. 



BARROW, ARMSTRONG, OLDS: THE ICTERUS INDEX 


583 


14. von Meysenburg, L., Pappenheimer, A. M., Zucker, T. F., and Murraj% M. F. : 

Jour. Biol. Chem., 1921, 47, 529. -d- , moo ro ore; 

15. Neuhausen, B. S., and Marshall, Ei K., Jr.; Jour. Biol. Chem., 1922, 63, 365. 

16. Lillie, R. S. ; Jour. Gen. Physiol., 1920-1921, 3, 783. 

17. Clowes, G. H.: Jour. Physical Chem., 1916, 20, 407- 

18. Novi, J.: Zentralbl. Biochem. Biophys., 1912, 13, 578. 

19. Budde, O., and Freudenberg, E.: Berl. Klin. Wchnschr., 1924, 3, 232. 

20. Sabbatini, L.; Compt. rend. Soc. de biol., 1902, 54, 716. 

21. Bloch, M.: Lancet, 1920, 2, 301. 

22. Heard, W. H.: Jour. Physiol., 1917, 51, 294. 

23. Rosenthal, N., and Baehr, G.i Arch. Int. Med., 1924, 33, 535. 

24. King, J. H., and Stewart, H. A.: Jour. Exp. Med., 1909, 11, 673. 

25. King, J. H., Bigelow, J. E., and Pearce, L.: Jour. Exp. Med., 1911, 14, 159. 

26. Halverson, J. O., Alohler, H. K., and Bergeim, O.: Jour. Biol. Chem., 1917, 
32, 171. 

27. Kramer, B., and Tisdall, F. F.; Jour. Biol. Chem., 1921, 97, 475. 

28. Maue, H. P.: Surg., Gynec., and.Obst., 1922, 34, 752. 

,29. Stetten, De Witt: Ann. Surg., 1922, 76, 191. 

30. Morawitz, P., and Bierich, R.; Arch. f. exper. Path. u. Pharmakol., 1906-07, 
56, 115. 

31. Lee, R. I., and Vincent, B.: Arch. Int. Med., 1915, 16, 59. 

32. Salvesen, H. A., and Linder, G. C.; Jour. Biol. Chem., 1923-1924, 58, 617. 

33. De Wesselow, O. L. V.: Quart. Jour. Med., 1922-1923, 16, 341. 


A CLINICAL, PATHOLOGICAL AND OPERATIVE STUDY OF 
THE ICTERUS INDEX. 

. By John V. Barrow, M.D., Eugene L. Armstrong, M.t)., 

AND 


William H. Olds, M.D., 

LOS ANGELES, CALIF. 


Clinicians are showing a markedly increased interest in the study 
of diagnostic methods meant to increase our knowledge of the func- 
tion of the liver. Widal has attacked the problem by noting the 
behavior of the leukocytes after food ingestion. The normal act- 
ing liver seems to provide for a digestion leukocytosis. In certain 
hepatic dysfunction there is a digestive leukopenia. 

Tvlore recently a number of workers^ have utilized the behavior 
of bile pigments as a basis for determining the degree of liver func- 
tion. Bile pigments are essentially formed from the destruction of 
hemoglobin, probably within the liver. However, the amount of 
pigment does not necessarily depend on the amount of hemoglobin 
destroyed. In certain cases the excreted bilirubin would undoubt- 
edly require a complete depletion of the red cells from the serum 
in order to supply this excreted pigment. There must then be 
some additional source of pigment production. However, the liver 
is the most essential organ in the production of bile pigment Hence 
the interpretation of the behavior of bilirubin in the blood serum 
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becomes the chief aim in the study of liver funetion. Since the 
destruction of hemoglobin is a continual physiological process,® we 
must expect a certain constant of bilirubin in the normal blood 
serum. Ihat normal range has been placed at approximately 1 
part of bilirubin to 500,000 or 600,000 parts of serum. 

lien the concentration of this pigment in the blood has increased 
to approximately 1 part in 50,000 or 60,000 the tissue cells begin 
to show a visible saturation or tinging of bile and macroscopical 
or clinical jaundice is apparent. This range of bilirubinemia 
between ^ the normal and macroscopic tinging has been termed 
“latent jaundice." 

To determine the clinical value of the measurement of this stage 
is the purpose of this report. 

Alice R. Bernheim’ has used the colorimeter to measure the degree 
of bilirubinemia in various clinical conditions, and has aptly termed 
this measurement the “icterus index." Following her method, the 
authors have carefully checked a well-studied group of cases, and 
have tabulated this work for further observation and study by 
others. Our work agrees with hers that there is a measurable and 
fairly constant quantity of bilirubin in the serum of the same 
individual normally from day to day. This serum pigment is 
undoubtedly quantitatively increased by such diseases as; 

1. The hemolytic processes of the body, as pernicious anemia, 
hemolytic jaundice, hematomas, a ruptured viscus with extravasa- 
tion of blood and such diseases as cardiac decompensation, pneu- 
monia and malaria. 

2. Disturbances of the biliary system, as cholecystitis, cholelithi- 
asis, cholangitis, certain adliesions about the gall bladder and 
diseases of the liver involving the bile ducts. 

We are in accord with Bernheim that the normal range is between 
4 and 6 and that the range of “latent jaundice” lies between 6 
and 15. Above 15 clinical jaundice usually begins to appear. 

Van den Bergli,^ using the Diazo reaction, attempts to work out 
a test that will differentiate the obstructive from the hemolytic 
type of jaundice. He contends that in the former condition bile 
is free and readily demonstrable by the test, while in the latter 
state the pigment is attached to certain albuminous bodies aim 
must be liberated by means of alcohol before it can be detected. 
This test is only qualitative, however, and the accuracy of its 
differentiation has still to be carefully checked. 

J. C. Friedman® has reported admirably a number of cases m 
which he used Fouchet’s test for the detection of bile pigment in 
the serum. While this test seems to be specific for bilirubm, it fur- 
nishes no means of measuring the intensity of the reaction, lie 
has demonstrated that a positive test may be present during attacRs 
of cholecystitis, and negative in the interval, which is in harmony 
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with the influence such attacks would have on liver function. A 
test, positive during a gall bladder attack, renaains positive for 
some time after the diseased condition has subsided. 'We, there- 
fore, believe we are warranted clinically to consider nearly every 
case of cholecystitis as an ascending infection. The resultant 
hyperbilirubinemia then becomes a more probable index to a dis- 
turbed liver function; .by converse reasoning an encountered bili- 
rubinemia with clinical gall bladder findings becomes a much, 
stronger diagnostic basis for cholecystitis. 

Speik, Liljedahl and Folk'^ have recently applied Fouchet’s test 
to a considerable group of patients. Of 40 cases, clinically and 
roentgenologicallj'’ (and some by operative procedure) diagnosed 
cholecystitis, only 27 gave a positive reaction. They are at vari- 
ance with practically all other observers in finding that the anemia 
of malnutrition— secondary in type and without other pathological 
findings— often has a slight increase over the normal in the bilirubin 
content of serum. 

The primary anemias logically produce icteric sera, while those 
secondary in type have too low a rate of red blood cell destruction 
to raise the bilirubinemia to normal. 

On page 586 we wish to reproduce Bernheim’s chart and follow 
it with our own. 

Previously Barrow and Franklin’ have pointed out the con- 
stancy, diagnostic and prognostic value of the Widal hemoclastic 
crisis test in typhoid fever. The icterus index runs parallel to this 
test in the same disease. These tests further confirm the belief 
that typhoid fever produces excessive biliary strain. Consequently, 
by their use we are able to measure a fair degree of liver function 
in this and other diseases. These two tests explain Ehrlich’s 
Diazo reaction in the urine of typhoid patients. The variable 
degree of excretion or filtration of bilirubin through the kidneys, 
together with the degree of concentration in the serum, explains 
its value and variation as a test for typhoid fever. We know that 
certain cases may have a very high concentration of bile in the 
blood before the tissues take on the icteric tinge. It is probable 
that kidney excretion or filtration does not begin until this stage 
of tissue saturation is present. The determination of the icterus 
index and the “hemoclastic crisis” are relatively of very much more * 
value in the diagnosis of typhoid fever than the Eiazo reaction in 
the urine. 

In the absence of any accountable pyogenic complication it has 
been generally observed that hyperbilirubinemia is accompanied by 
a leukopenia. It seems fair to suspect that bilirubin may have a 
direct relation to, or action upon, the white cell producing mechan- 
ism of the body. The leukopenia of both malaria and typhoid 
fever is readily explamed by the presence of excess bile in the blood. 

■? 
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Chart I. — Icterus index in various diseases. 
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Below is the tabulation of 24 cases of typhoid fever from the 
General Hospital service. 

TABLE I. 


No. 

White. 

Red’s. 

Hemo- 

globin. 

• Widal . 
hemoolastio. 

Widal. 

Icterus 

index. 

1 

3150 

3,100,000 

70 

Positive 

Positive 

7.0 

2 

3900 

3,950,000 ' 

75 

Positive 

Negative 

5.0 

3 

2800 

3,100,000 

80 

Positive 

Positive 

9.0 

4 

4750 

4,250,000 

80 

Positive 

Positive 

10.0 

5 

3500 

4,150,000 

85 

Positive 

Positive 

4.5 

6 

4500 

3,750,000 

65 

Positive 

Positive 

7.0 

7 

6400 

4,500,000 

75 

Negative 

Positive 

5.2 

8 

7450 

4,250,000 

90 

Positive 

Positive 

10.0 

9 

5400 

3,100,000 

80 

Positive 

Positive 

9.0 

10 

8500 

4,150,000 

85 

Positive 

Positive 

6.8 

11 

4950 

3,950,000 

75 

Positive 

Positive 

8.8 

12 

5350 

4,750,000 

75 

Positive 

Positive 

8.6 

13 

8250 

4,350,000 

85 

Positive 

Positive 

10.0 

14 

5600 

4,750,000 

85 

Negative 

Positive 

9.3 

15 

6850 

4,600,000 

75 

Positive 

Negative 

10.0 

16* 

2700 

4,050,000 

70 

Negative 

Negative 

15.0 

17 

5200 

3,740,000 

65 

Positive 

Positive 

15.0 

18 

6800 

4,250,000 

80 

Positive 

Negative 

10.0 

19 

4000 

4,150,000 

80 

Positive 

Positive 

10.0. 

20 

8050 

4,250,000 

85 

Positive 

Positive 

5.0 

21 

5600 

4,050,000 

70 

Negative 

Positive 

9.3 

22 

6550 

3,250,000 

75 

Positive 

Positive 

7.5 

23 

3150 

3,750,000 

65 

Positive 

Positive 

15.0 

24 

5300 

3,950,000 

80 

Negative 

Positive 

15.0 


* Case No. 16 was clinically typhoid and the typhoid bacillus was recovered from 
the stool by culture. 

Nos. 2, 5 and 7 had the icterus index taken after intestinal hemorrhages. 


The blood nitrogen in these cases was slightly above normal. 
The Diazo reaction of the urine cannot be averaged. The icterus 
index averaged nearly 12. There was no visible jaundice. The 
hemoclastic crisis was positive in 19 cases, or 80 per cent. The 
serum Widal was positive in 20 cases, or 81 per cent. The icterus 
index and the “hemoclastic” test are of value in diagnosis, prog- 
nosis and certain forms of treatment. Schamberg- has used the 
former as a guide to the administration of neoa’rsphenamine. 

Certain of our cases presented much difficulty in differential 
diagnosis. The value of this test is shown by the following cases, 
each representing a general group: 


Case Reports. Case I. — ^Mrs. H. T. complained of sporadic 
attacks of indigestion. There had been a periodic diarrhea and 
alternating constipation for over a j^ear. Certain foods distressed 
her but she could not tell which ones were at fault. There were 
frequent cramp-like pains variously ascribed to the colon, the 
appendix and gall bladder region. The usual cervical and back 
, pains were present. Examination showed a low blood pressure; 
temperature, 99.2°; severely tender cecum; no tenderness over the 
gall bladder; white blood cells, 10,200; polymorphonuclears, 60 
per cent; Ameba histolytica, spirillse and triple plus fatty crystals 
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5'®' At operation a chronic 

cyfcrnlll i" every respect 

externallj, and by its bile content and mucosa was not diseased, 

but It contained tivo unobstructing gal) stones. Eecovery was 
uneventful. 


Case II.— jMr. P. D. S. complained of blind and dizzy spells, 
no energy and much headache. This condition obtained for 
about tliree years. There were attacks of indigestion and extreme 
hj'peracidity, mucli colon gas and a very tender epigastrium. Food 
did not relieve the indigestion. The bowels n^ere fairly regular. 

eight loss, 15 pounds; blood-pressure low, 100/70; temperature, 
99.2°. Pain and tenderness on pressure was about equal over the 
gall bladder, cecum and sigmoid, mite blood cells, 8200; poly- 
morphonuclears, 56 per cent; mononuclears, 44 per cent; stools 
sJiow hlastocystis, chilomastbc, spirilte and fatty crystals. The 
stomacli showed fair motility and no blood; free hydrochloric acid, 
58 per cent, combined, 18 per cent, total, 76 per cent. Under 
treatment the patient became mucli better for one year, then 
relapsed. Icterus index before operation was 5. Operation ^owed 
a bad clironic appendix and a normal gall bladder. Convalescence 
uneventful and recovery splendid. 

Case III. — hlrs. R. W. L. complained of a constant and annoy- 
ing pain in the right side; at times food distressed but never relieved 
her; soda did not help. At times there was nausea and vomiting 
but never any fever; severe headaches accompanied these attacks, 
whidi were worse at night. There were periodic attacks of cystitis. 
She never had tj’phoid ox any serious illness before. Skin had 
icteric tint, but no definite Jaundice. Blood-pressure, 110/80; 
temperature, 99°. The three points of abdominal tenderness were 
the gall bladder region, cecum and lower descending colon. Ten- 
derness over the gall bladder and lower colon was about equal. . 
^Vhite blood cells, 10,600; polymorphonuclears, 77 per cent; mono- 
nuclears, 23 per cent; stool has blastocystis and chilomastk cysts 
and fatty crystals; icterus index, 26.6. Diagnosis: Chronic chole- 
cystitis and chronic enterocolitis. Operation*. Gajl stones removed 
and drainage. Appendix was normal. One week later the icterus 
had retm-ned to normal. ' Recovery and convalescence satisfactory. 

Case W.— hlr. N. R. M. came to the office with a severe mental 
depression, some nausea and extreme tiredness. During attacks 
of nausea the heart became very irregular and weak, and collapse 
was imminent. The teeth and tonsils were cared for; chest nega- 
tive; upper right quadrant of abdomen only slightly rigid, hut not 
tender. Examination showed hemoglobin, iO per cent; red hloo 
cells, 4,260,000; white blood cells, 6600; pobunorphonudears, o4 
per cent; mononuclears, 46 per cent; stool showed Ameba histo- 
bd:ica, fatty crystals, chilomastk and spirilfe. Icterus index on 
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May 21, 1924, was 24.6. Skin showed definite icteric tinge. The 
diagnosis of acute cholangitis, probably amebic, was made. He 
was placed on rigid colon treatment, and in three weeks his symp- 
toms were very greatly relieved. On June 21, 1924, his icterus 
index had returned to 6, and he has remained in good condition 
since. 

Case V.— Mrs. R. E. had been suffering from periodic attacks 
of bronchitis, with temporary smothering spells due to heart weak- 
ness. These attacks were associated with indigestion and constipa- 
tion and on two occasions by a bronchial pneumonia. During her 
last attack the heart became very irregular and weak, with edema 
of the lungs and general liver engorgement. The skin was very 
icteric. Her blood was hemoglobin, 80 per cent; red blood cells, 
4,050,000; white blood cells, 6600; polymorphonuclears, 59 per cent; 
mononuclears, 34 per cent; transitionals, 7 per cent. The chest 
showed considerable edema of the lungs, a markedly dilated right 
heart with very irregular weak tones. The liver was large and 
tender. The bowels constipated. The icterus index was 20. After 
rest in bed, digitalis and general treatment, the heart tones became 
normal and the liver reduced greatly in size. The icterus index 
dropped to 9.8. The roentgen-ray demonstrated a very large heart 
and a pathological gall bladder. 

The following tables shows a small group of cases operated upon 
after having the test applied as an aid in diagnosis: 


TABLE II.— POSITIVE FOR GALL BLADDER. 


No. 

Icterus 

index. 

Roentgen-ray. 

Diagnosis. 

7 

9.5 

Pathological gall 
bladder 

Chronic cholecystitis; 
chronic enterocolitis 

8 

64.0 


Acute cholecystitis 

9 

12.5 

Pathological gall 
bladder 

Chronic cholecystitis; 
chronic arthritis; 
chronic enterocolitis 

10 

25.0 

None 

Cholelithiasis; cysti- 
tis cancer bowel 

19 

8.0 

Pathological gall 
bladder 

Pathological gall 
bladder; hemor- 
rhagic pleurisy 

49 

10.0 

Duodenal ulcer; 
pathological gall 
bladder 

Duodenal ulcer; path- 
ological gall bladder; 
chronic enterocolitis 

28 

26.6 

Pathological gall 
bladder 

Pathological gall 
bladder; chronic 

appendix 

bii 

50.0 


Cancer head pancreas; 
Cancer bile duct 

80 

15.0 

*7.6 

Pathological gall 
bladder 

Duodenal ulcer and 
adhesions 


Operative findings. 


Pathological gall bladder. 

Pathological gall bladder. 
Pathological gall bladder. 


Pathological gall bladder 
and stone; cancer bowel. 

Adhesions around gall 
bladder interfering with 
drainage. 

Duodenal ulcer; patho- 
logical gallbladder. 

Pathological gall bladder 
only. 

Died. Autopsy proved 
findings pathological 
gall-bladder. 

Duodenal - ulcers; adhe- 
sions; inflamed ■ gall 
bladder. 


* No. 80 dropped to 7.6 on the fifth day after operation. 
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T.\BLE III.— NEGATIVE FOE GALL BLADDER. 


No. 

Icterus 

index. 

Rocnfgon-ray. 

Diagnosis. 

Oporativo findings. 

31 

5.4 

Pathological gall 
bladder 

Toxic thyroid; chron- 
ic enterocolitis; fi- 
broid tumor 

Gall bladder normal; uter- 
ine fibroids. 

47 

7.4 

Pathological gall 
bladder; duodenal 
ulcer 

Duodenal ulcer ; chron 
ic colitis, colon sta- 
sis, chronic appen- 
dix 

- Chronic appendicitis; ad- 
hesions. 

52 

i 

3.4 

Gastric ulcer; path- 
ological gall blad- 
der 

Chronic enterocolitis; 
gastric ulcer adhe- 
sions 

Gastric ulcer; adhesions 
around gall bladder; 
gall bladder normal. 

57 

5.G 

i 

Gastric ulcer, colon 
stasis and adhe- 
sions; pathological 
gall bladder 

Chronic arthritis; 

acute bronchitis; 
chronic enterocolitis 

Gall bladder normal; py- 
loric stenosis; adhesions. 

81 

5.0 


Chronic appendix; 
chronic enterocolitis 

Gall bladder normal; 

! chronic appendix. 

OG 

G.O 

Duodenal ulcer 

Ruptured appendix 

' Appendicitis, otherwise 

O.K. 

G7 

7.8 

Gall bladder nor- 
mal 

Chronic appendix; 
double hydrosalpinx 

Chronic appendicitis sal- 
pingitis. 

68 

G.4 

Chronic appendix; 
colon stasis and 
adhesions 

Chronic appendix; 
colon adhesions 

Chronic appendicitis; ad- 
hesions. 

11 

5.4 

Gall bladder and 
appendix 

Gall bladder and ap- 
pendix 

Gall stones and appendix; 
gall bladder negative. 

12 

0.0 

Gall bladder and 
duodenal ulcer 

Appendix 

Subacute appendicitis. 

63 

8.2 

Colon stasis with 
adhesions 

Chronic arthritis; 

chronic appendix; 
colon stasis 

Chronic appendix; gall 
bladder normal. 

65 

7.0 

Colon stasis with 
adhesions 

Chronic appendix; 
chronic enterocolitis 

Chronic appendix; ovar- 
ian cysts; gall bladder 
normal. 

78 

5.4 


Chronic appendix 

Gall stones, gall bladder 
normal in color. Bile 
normal in color. No 
infection. 

79 

0.2 

Gall bladder nor- 
mal; chronic ap- 
pendix 

Chronic appendix 

Chronic appendix; gall 
bladder normal. 


In our greater table that follows we desire to call attention to 
the fact that the blood nitrogen in these cases was not an instruc- 
tive factor. There is only ,1 luetic case (No. ( 1 ) in the entire 
group. Icterus began to appear clinically m nearly all cases whe 
the index rose above 15. , However, in some there was no visible 
jaundice when the index was much higher. 
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Conclusion. "We feel tliat this test is a valuable aid in differential 
diagnosis where there is pathology influeneing the function of the 
liver. Jt is certainly liigliest in biliary diseases. The index returns 
to norma! after such jiathology has been removed. Gall stones 
that show no evidence of obstruction or active inffammation do 
not in/iuence the index. Adhesions about the duodenum or gall 
bladder may by the blocking of ducts cause a rise in the index. 
Here the index may be an aid in differentiation between gastric 
and duodenal ulcer. 

Tile uncomplicated secondary anemia show a hypobilirubinemia. 
This test helps to e-Xfilain tlie presence of the Diazo reaction in 
the urine of typhoid patients, and by this fact it becomes mucli 
more diagnostic in this disease. Witli the Widal hemoclastic test 
it becomes measurably prognostic and aids in treatment. 

The leukopenia of typhoid, malaria, etc., may be a direct piiysio- 
logical inffuence of the hyperbilirubinemia. 

In closing we desire to express our grateful appreciation to our 
teclmician. Miss Estella Campbell, and to our pathologists, Drs. 
Brcm, Seiler and Hammock, for tlieir scientific and painstaking 
care in the laboratory preparation of this work. 
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Angina Pectokis. By Sir James Mackenzie, M.D., F.R.S., 
F.R.C.P., LL.D., F.R.C.P.I., Director, St. Andrew’s Institute 
for Clinical Research, Consulting Physician to the London Hos- 
pital and to H. M. the King in Scotland. Pp. 253 j 77 illustra- 
tions. London: Henry Frowde, Hodder & Stoughton, Oxford 
Medical Publications, 1923. 

Mackenzie’s death before it was possible to write for this journal 
a review of his latest book, which only reached us in January, 
demonstrates how actively he was employed to the very end. 
Though this is not the place to expatiate on the virtues of this 
eminent cardiologist, the reviewer cannot refrain from lamenting 
this great loss to medical science, at the same time expressing 
appreciation of the forethought which founded the St. Andrew’s 
Institute for Clinical Research, and thus ensured that his good 
works would continue after him. 

Books from Mackenzie’s pen. have always been interesting and 
useful because one could be confident that the statements were the 
author’s own and not borrowed from others and that they had the 
valuable background of long experience as well as a very original 
mind. The present volume is no exception to the rule and consti- 
tutes a valuable addition to the study of angina pectoris. Never- 
theless, the very defects of the author’s virtues make it necessary 
for the reader to beware of accepting as settled many of the dogmatic 
statements about subjects which are still open questions; and for 
him to remember that much valuable evidence from other sources 
is not only not mentioned but apparently had not even been known 
to the author. 

Assuming thirty years ago from the divergence of opinion on the 
subject of angina that the method of inquiry was defective, Mac- 
kenzie started from the new point of view of investigating pain, 
as the most prominent feature of the condition. This naturally 
led him to inquire what were the structures concerned, what kind 
of stimulus was adequate to produce the pain, how it was conveyed 
to the sensorium, what conditions led to its production and what 
effect it had on the patient’s life. This in turn led him back to the 
underlying question of heart failure, where he was so impressed 
with the^ “woefully defective” state of our knowledge that he 
laments that no real advance can be made in our knoivledge of 
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in any matters concerned with the heart” 
clinically, until the matter is remedied. (This from one who has 
addefl so much to our knowledge of the mechanism of the heart 
beat and Jieart failure is significant and characteristic.) 

Neyertheless in the present book lie developed these ideas, which 
led jiim to formulate Jiis now well-known view that the pain of 
true angina is due to lieart muscle contraction in the absence of 
sufficient blood supply— usually occurring, to be sure, as a result 
of coronary disease, but possibly also from a direct exhaustion.or 
degeneration of the heart muscle with normal coronaries. The heart 
pain noticeable to a hj'persensitive nervous s^'^stem, he labels sec- 
ondary angina pectoris (in other words, the older ‘^pseudo-angina”) 
and here does not eonsider the heart primarily at fault. In order 
to explain the production of the pain, the theory of disturbed reflexes 
—enthusiastically pursued but not really invented at the St. 
Andrew’s Institute— is invoked, the exhausted muscle supplies 
the stimulus, which is felt as pain in the appropriate referred zone, 
the stronger the stimulus the larger being the zone affected. 

On this basis an interesting, stimulating and instructive structure 
is reared, which vill be of permanent value to students of the sub- 
ject. The appendix of almost 100 pages witli records of 160 cases 
is one of the most valuable features. The easy style, fundamental 
method of treatment and pleasant make-up of the book add to its 
readability. E. K. 


The Theory of Decrejientless Conduction in Narcotized 
Region of Nerve. By Genichi Kato, Professor of Physiology, 
Director of Physiological Institute, ICeio University, Tokyo, 
Japan. Pp. 166; 126 figures and tables. Nanl^odo, Kongo, 
Tokyo, Japan, 1924. 

Professor Kato’s ex'periraents disprove the hitherto accepted 
notion that in traversing a partially and uniformly narcotized 
region the nerve impulse undergoes progressive decrease in intensity. 
Instead, the impulse, though subnormal, is constant throughout 
the region. Through a series of careful tests, the sources of error 
in the previous evidence are made clear. One of these tests inci- 
dentally offers a new line of evidence for the all-or-none law in 
nerve, in place of Adrian’s previous apparent proofs, now rendered 
invalid by Kato’s disproof of decremental conduction. Moreover, 
the all-or-none law is shown to hold also in narcotized n^ve ^ us 
our notions of nerve conduction are helpfully unifie . e iinp i 
cations of this work as to the properties of the sjmapse are not as 
revolutionary as might be supposed— for example, the ° 

Wedensky inliibition, not treated by Kato, remain, though they 
need some reinterpretation. 



muirhead; materia medica for nurses -J 

Some minor shortcomings of method and proof are to be con- 
doned in view of the magnitude and clear-cut result of the work as a 
whole, which should prove a great stimulus to the advance m nerve 

physiology. * ' 


A Textbook, of Vertebrate Embryology Treated from the 
Comparative Standpoint. By Ruth L. Phillips, Ph.D., 
Professor of Biology, The Western College for W^omen, Oxford, 
Ohio. Pp. 302; 137 illustrations. Price ^3.50. Philadelphia, 
and New York: Lea & Febiger, 1925. 

This compact little book, clearly and accurately written and well 
got up by the publisher, should be of value to biologists needing 
embryological information, as well as to the students for whom it 
was designed. Though “written with the idea of furnishing a short, 
concise test to supplement the all-important work of the laboratory,” 
it should frequently be useful in obviating longer search in the more 
exhaustive textbooks of the subject, many of which are rather 
hopelessly out of date. Following a short historical sketch, are four 
chapters on cell development through the embryonal membrane 
stage, with a second part of seven chapters on organogeny. 

E. IC. 


Materia Medica for Nurses. By A. L. Muirhead, M.D., 
Late Professor of Pharmacology, Creighton Medical College, 
Omaha, Nebraska and Edith P. Brodie, A.B., R.N., Washington 
University School of Nursing, St. Louis, Missouri. Second 
edition. Pp. 190; 25 illustrations. St. Louis: The C. B. Mosby 
Company, 1924. Price $2,00. 

The purpose in revising this book seems to have been to reclassify 
the drugs according to their action on the various systems, to include 
in the discussion a brief review of the physiology of the system and 
to add new sections on the preparation of solutions and dosage. 
About one-fourth of the entire book is devoted to material usually 
covered in the comse in drugs and solutions. The text is concise, 
readable and accurate. The chief criticism is the brevity and ele- 
mentary character of the material. ' However, the authors state 
it has been their aim to provide the student with an adequate 
working knowledge of the subject “in the simplest and briefest 
form and at the same time to meet as satisfactorily as possible the 
recommendations for instruction in Materia Medica outlined in 
Standard Curriculum for Schools of Nursing.” This book would 
need to be supplemented by additional material to fulfill the latter 

lUllCtlOn* rj ^ 
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^ T7 William Boyd, M.D., M.R.C.P. (Ed.), 

University of Manitoba; 
1 . tiiologisl to the Winnipeg General Hospital, Winnipeg, Canada. 

^P’^^>^jJJ^strat!ons and 13 colored plates. Philadelphia 
and London : H . B. Saunders Company, 1925. Cloth, SIO.OO net. 


liiE appearance of tivo new large books on Surgical Pathology 
witliin a twelve-month inevitably invites a comparison between 
them. ^ While books of the caliber of McFarland’s and Boyd’s 
would in any case be welcome additions to a subject which has 
hitherto been but poorly represented- in the medical literature of 
the English speaking vmrid, they are especially so in that they 
approach the subject from somewhat different points of view (both 
mental and geographical) and to that degree are complementar 3 ^ 
As compared with McFarland’s work (see review in Am. Jour. Med. 
Sci., 1924, 168, 603), Boj'd has dealt with the subject matter in a 
more systematic and inclusive manner, thus offering a greater 
chance that the query of the person seeking information will be 
answered, even though that answer ma^'’ be less original and forceful. 
Even the illustrations are cases in point, being not infrequently 
borrowed from other sources, but of such appropriateness and excel- 
lence that they correspondingly improve the ensemble of the book. 

The first quarter of the book is devoted to twelve chapters on 
General Pathology, on such subjects as bacteriology, inflammation, 
healing, tuberculosis, s}q)hilis, shock, tumors. In the remaining 
three-quarters— twenty-five chapters on Special Pathology— special 
sj^stems, individual organs and single diseases are discussed. A 
chapter on nerve pathology is conspicuous by its absence, though 
a few nerve tumors are treated in the first section. 

in a short foreword, Dr. W. J. Mayo points out that Dr. Boyd 
has tried to produce “a work that will serve as a handbook to tlie 
surgeon, and the internist, and a guide to the beginner in the (this?) 
field of medicine.” For this reason perhaps the very elementary 
treatment of the chapter on bacteriology ma 5 " be justified; otherwise 
it would seem that the cursory descriptions of the common organ- 
isms mentioned might better have been either amplified or omitted. 
There is even less justification for calling the pneumococcus a small 
oval coccus, or to speak on one page of the ' failure of the Gram- 
positive and acid-fast bacteria to stimulate the body to an immunity 
response” and on the next to assert that “it is in staphylococcal 
infections of the skin that some of the most gratifying results oi 
vaccine therapy have been obtained.” 

The book is admittedly “didactic in tone, as is necessary in a 
volume of this scope, not judicial, fortunately, because to be judim 
one must deal only with proved facts and give no play to scientiflc 
imagination.” Leaving aside the objection naturally to be made 
to the latter statement, one can emphasize that here, as m mos 
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medical works, didactic treatment calls for a corresponding reserve 
of acceptance on the part of the intelligent reader. Exception might 
be taken also to the implied slight in the Foreword to the value of 
the postmortem room and the “ cadaverization” of biopsy specimens, 
if by this phrase is meant the examination of biopsy specimens 
in paraffine as well as in frozen sections. Broader and more logical 
is the opinion of the author who, fully unholding the value of Moyni- 
han’s “pathology of the living” and the advances that it has caused, 
nevertheless still recognizes that “the fundamentals of pathology 
must be learned in the postmortem room,” where the disease process, 
end-results though it may be, “can be seen as a whole, and the 
clinical picture viewed in a way that will often make light the dark 
places of the case.” 

To the actual treatment of his subjects, the author has brought 
an easy style and a philosophical, historical flavor that pleasantly 
illuminate the results of his extensive stud}'^ of the works of others, 
and his considerable personal experience. The influence of the best 
modern leaders in pathology and of the medical experiences of the 
war can be read in and between many lines. 

“References for further study” at the end of each chapter are 
purposely made brief “to induce the reader to go further afield in 
his search for knowledge.” To the reviewer, it would seem more 
appropriate to lengthen these lists, even at the risk of “seeming to 
display the erudition of the witer,” in order to aid the reader in 
going much further afield. Inducement should not be necessary 
to those most worth catering to. 

As is usual with Saunders books, the make-up leaves little to be 
desired; the paper is good, the type pleasing and well placed, the 
index adequate, the illustrations attractive and true to life and yet 
demonstrate what they are supposed to demonstrate. All in all the 
book well fulfills its object “to present those aspects of pathology 
which will prove useful to the surgeon” and should be of value to 
the pathologist as Avell. E. K. 


Htjjman Constitution. By George Draper, M.D., Associate in 
Medicine at Columbia University, New York City. Pp. 345; 
208 illustrations. Philadelphia and London: W. B. Saunders 
Company, 1924. 


This book is Ayritten for the purpose of outlining a uniform scheme 
Avherebj^ physicians interested in the human body might have a 
model upon AAdiich to base their observations. No attempt, says 
the author in his preface, is to be made to develop a method of 
diagnosis, although obviously in the train of a study of constitution 

Following out this declared inten- 
lon, the book is divided into seA^en chapters; the first feiv deal Avith 
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the general principles of anthropological measurements, order of 
examination, methods of examination and analyses of the curves. 
A very long chapter now follows discussing many charts and contain- 
ing the kernel of Dr, Draper’s researches. In this chapter, the 
variations that occur in the measurement of different individuals 
suffering from six diseases— gall bladder, peptic ulcer, nephritis, 
pernicious anemia, tuberculosis and asthma — are verbally discussed 
and graphically illustrated. They are interesting and instructive 
and yet one would be rather inclined to look with a certain skepti- 
cism upon deductions that are drawn from such a few cases; for 
example, gall bladder disease, 17 cases; pernicious anemia, 21 cases 
and so on, in spite of the preficatory defense of the method “of 
combining accumulative percentage curves and relative frequeney 
curves . , . by means of which, with a smaller number of 

observations than have heretofore been acceptable, significant 
differences can be readil.y interpreted.” A further criticism might 
be added; The art of measuration is a difficult one and probably 
few clinicians would be willing to devote the time and the care, 
nor would they have the ability to make such exact and minute 
measurements as are apparently required. 

An objection or two to this work has been cited. Yet Draper 
has done a real service to medicine in attempting to put upon a 
scientific basis the study of anthropometry. It was not so many 
years ago that the clinician was speaking familiarly but in the 
most general terms of the lymphatic habitus, the apopleetic, the 
enteroptotic or the phthisical; but it has remained for the author of 
this little book to study sciehtificallj’^ the so-called habitus of the 
patient. In 1761 Auenbrugger wrote upon immediate percussion, 
a great discovery which remained unnoticed until Corvisart, in 
1808, brought it again before the eyes of the medical world. Per- 
chance Draper will be the Corvisart who will show generations to 
come that anthropometry is an invaluable aid to diagnosis, 

. J. M. 


A Manual of Psychiatey. By Paul E. Bowers, _ M.S., M.D,, 
Lecturer in Neuropsychiatry, Post-Graduate Medical School of 
the University of California. Pp. 365. Philadelphia and Lon- 
don: W. B. Saunders Company. 

Briefly and clearly, the accepted views regarding mental dis- 
eases are here set forth, controversial material being eliminated. 
The compact form, and systematic method of treatrnent will 
mend this work to the student or practitioner who desires a readable 
and reliable handbook of Psychiatry. J- A, 
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Operative Surgery. Covering the Operative Technic Involved 
in the Operations of General and Special Surgery. By Warren 
Stone Bickhajm, M.D., F.A.G.S., Former Surgeon in Charge of 
General Surgery, Manhattan State Hospital, New York; Former 
Visiting Surgeon to Charity and to Touro Hospitals, New Orleans.. 
In 6 octavo volumes totalling approximately 5400 pages with 
6378 illustrations, mostly original and separate Desk Index 
Volume. Volume VI, completing the set, contains, 989 pages 
with 1224 illustrations. Price $60.00. Philadelphia and London: 
W. B. Saunders, Company, 1924. 

Bickhaji’s Operative Surgery is now complete with the appear- 
ance of the sixth volume and index. This volume maintains the 
standard set by its predecessors. It deals chiefly with Neurological, 
Gynecological and Orthopedic Surgery. The latter is only a 
sketchy summary. It could hardly be used as a satisfactory guide 
for work in this field. The remainder of the book is the usual 
compilation of recognized operations well described and pictured. 
Considerable maturity of surgical judgment is required in the 
emplojunent of a work of this kind owing to the necessity for 
selection of the operation to fit the case. This is, however, not a 
criticism. As a thesaurus of operative methods it is invaluable. 
The index is well done and adds greatlj'^ to the utility. 

D. P. 


Monographs on Systematic Bacteriology, Volume I, General 
Systematic Bacteriology. By R. E. Buchanan, Ph.D., 
Professor of Bacteriology, Bacteriologist of the Iowa Agricultural 
Experiment Station and Dean of the Graduate College, Iowa 
State College, Ames, Iowa. Pp. 597. Baltimore: Williams & 
Wilkins Company, 1925. 

This volume represents the first of a series of monographs pre- 
pared under the sponsorship of the Society of American Bacteriolo- 
gists dealing with the general field of systematic bacteriology. The 
first chapter deals with the history of the various classifications of 
bacteria which have been proposed up to the present time, bringing 
together much material from widely scattered sources which have 
been for the most part difficult of access. In the second chapter 
codes of nomenclature are presented, while the third and final 
chapter presents an alphabetical list of the names used by various 
authors to designate bacterial subgenera, genera, and higher groups 
compiled from a comprehensive study of the literature. An exten- 
sive bibliography is appended. j o 
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The Practice of Pediatrics. By Charles Gilmore ICerley, 
M.D., Attending Phj^sician, to the New York Nursery and Child ’s 
Hospital, and Gaylord Willis Graves, M.D., Associate in 
Diseases of Children in the College of Physicians and Surgeons 
(Columbia Uni versitjO- Third edition. Pp. 922; 150 illustra- 
tions. Philadelphia and London: W. B. Saunders Company. 

The third edition of this standard work on pediatrics contains 
much that is new, and much of the text of the previous edition has 
been rewritten. The recent advances in our knowledge concerning 
scarlet fever, diphtheria, diabetes, rickets and many other diseases 
will be found included in these pages, while many of the older articles 
and illustrations have been omitted. As a clear and authoritative 
textbook on pediatrics this edition will appeal even more than its 
predecessors to the general practitioner, pediatrician, and medical 
student. J. A. 


Practical Surgery Illustrated. By Victor Pauchet. Trans- 
lated by F. R. B. Atkinson, Volumes I and 11, pp. 545; 416 
illustrations. London: Ernest Benn Limited, 1924. 


This unique work carries with it unusual interest in view of the 
fact that it is the product and the representation of one man’s 
activities. He describes and illustrates in a most profuse fashion 
actual operations performed by the author and other French sur- 
geons. All of the illustrations are absolutely new; in fact, have been 
created at the time of that particular operation. They are large, 
some of them being full-page size which is an advantage in that a 
greater amount of minutise and detail can be portrayed. The 
text itself takes a minor place when the value of this work is con- 
sidered. In fact, the text constitutes but a very small proportion 
of the page space in these volumes. Its one idea is to describe the 
illustrations. The books as volumes are distinct and each one 
sufficient unto itself. It can in no way be considered a system of 
surgery but, however, fills a most important place in the surgical 
armamentarium of today. It is a good, comprehensive and clearly 
presented operative surgery. E- 
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Skin Infection of Rabbits with Hemolytic Streptococci Isolated from 
a Patient with Erysipelas.— T. M. Rivers {Jour. Exper.^ Med., 1925, 
41, 179) describes a method of demonstrating protective action of 
immune sera with an organism which he isolated from a human case 
of erysipelas and which culturally and morphologically resembles 
hemolytic streptococci. He first shows that cultures of this organism 
when injected intracutaneously into the shaved abdomen of the rabbi , 
produced nine times out of ten large severe abscesses. In the tenth case 
a lesion would be produced which was characterized by redness and 
swelling of the shin outside the phlegmonous area, extending in all 
directions, the advancing margin being irregular and slightly red. The 
lesion would continue to spread for six to seven days and then subside. 
This was followed by a marked desquamation of the involved skin. 
This lesion, as described above, appears to be truly characteristic of the 
lesion that is seen in cases of human erysipelas. The next step in this 
study was the production of an immune serum by injecting intracu- 
taneously 0.2 cc of a suspension of the streptococci, making in all 7 
injections, seven days apart. Eight days after the last injection the 
animals were bled and their sera pooled. The immune serum was then 
mixed with varying dilutions of tlie streptococci and injected intra- 
dermally . For controls, equivalent mixtures of normal sera and strepto- 
cocci were employed. The control areas were all characterized by Ihe 
formation of large nodules filled with pus and covered with scabs. " The 
areas inoculated with the immune serum mixture showed little change 
from the normal skin. Should this method of demonstrating the 
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antistreptococcic serum prove of general appli- 
cability, Rivers writes that it will possess a number of advantages 
which are absent from the ordinary methods of testing for protective 
action of sera. It may be not only a method of testing the potency of 
sera for therapeutic purposes, but also a method of testing the specificity 
of diiierent strains of the streptococcus. 


Local Passive Immunity in the Skin of Rabbits to Infection with 
(1) a Filterable Virus, and (2) Hemolytic Streptococci.— In another 
communication on somewhat the same general lines as the one 
abstracted above. Rivers (Jour. Bxper. Med., 1925, 41, 185) shows that 
when small areas of skin are infiltrated with normal serum of meat 
broth tliese areas are more refractory than normal skin to infection 
with hemolytic streptococci, a nonspecific reaction wdiich is, however 
greatly intensified if a homologous immune serum is employed. The 
author very pertinently suggests that in erysipelas it might be possible 
to prevent the spread of the infection by injecting at the margins of the 
healthy skin immune serum which would make it refractory and pre- 
vent further spread of the infection. 


Contributions to the Pathology of Experimental Virus Encephalitis. 
I. An Exotic Strain of Encephalitogenic Virus.— S. Flexner and H. L. 
Amoss (Joxir. Exper. Med., 1925, 41, 215) during the course of an e.\'ten- 
sive research upon the etiology of epidemic encephalitis, in which 100 
specimens of cerebrospinal fluid were injected into rabbits, obtained 
an exotic virus from the fluid of an individual suffering from cerebro- 
spinal lues who at no time had symptoms other than those referable 
to his syphilitic infection. This was the only virus which was capable 
of producing an inoculable disease and it was found in only one of three 
different specimens of the cerebrospinal fluid obtained from the same 
source. The finding of this exotic virus, tlie J. B. ^’irus, apparently 
serves “to clarify the obscurity and confusion now enveloping the 
so-called virus of encephalitis.” This virus, as is shown by the authom, 
differs biologically in no way from the virus of herpes and encephalitis. 
It is apparently a herpes virus which has entered the cerebrospinal 
fluid and, if such is the case, it shows that the ^^rus obtained by others 
is probably merely another instance of the ubiquitous herpes virus 
entering the spinal fluid and discovered by chance. The J. B. virus 
possesses a strong affinity for the brain structures of tlie rabbit, but as 
it was isolated from a patient presenting none of the symptoms of 
epidemic encephalitis, it seems highly probable that the herpetic virus 
has a different action on the brains of the two species, man and rabbit. 
There is no warrant for ascribing epidemic encephalitis in man to a 
virus which is apparently merely a tjqie of he:^etic virus solelj'^ because 
it produces marked cranial disorders in rabbits. To tlie experimental 
disease produced in rabbits by the inoculation of the herpes and allied 
viruses, Fksxner and Amoss propose the name Virus encephalitis. 
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Intravenous Continuous-drop Infusion. — Eick {Centralbl. f. Chir., 
1924, 47, 2575) describes simple apparatus and refined technic for this 
procedure. The author uses routinely a trade preparation called Calo- 
rose, a mixture of equal parts of dextrose and levulose. Figures are 
cited of 18 cases saved by this procedure in a series of 82 moribund 
patients. The author, however, feels that the procedure as a routine 
after operations has distinct merit, especially in long continued opera- 
tions with loss of much blood. In cases of ileus, peritonitis or uremia, 
good results have been reported. The procedure is contraindicated 
in heart, lung, and kidney disorders. 


Roentgenologic Diagnosis of Cholecystic Disease with the Aid of the 
Sodium Salt of Tetrabromphenolphthalein.— Carman and Counsel- 
lor (Am. Jour. Roentgenol., 1924, 12, 403) state tliat the dye should not 
be used in cases where obstruction was known to exist. The typical 
severe reaction is one of vasomotor shock. It usually begins within 
five to ten minutes. Normally the gall-bladder will retain sufficient 
dye to cast a shadow at the fourth or fifth hour after administration. 
This shadow attains its greatest intensity sometime between the eighth 
and twenty-fourth hours. It becomes thinner thereafter and should 
disappear between the twenty-fourth and forty-eightli hours. The 
shadow is oval or pyriform with an even contour and should be homo- 
geneous. It is larger at earlier than at succeeding hours. This varia- 
tion in size is important evidence of normal distensibihty and contracta- 
bility. Abnormal responses include failure of the gall bladder to fill 
with the dye, scanty filling as shown by persistent faintness of the 
shadow, delayed filling, marked delay of emptying, deformity of contour, 
unvarying size of shadow, constant extremes of size and mottling or 
central defects. In the absence of cirrhosis or gross impairment of 
hepatic function, interference with filling suggests obstruction due to 
gall stones, adhesions, new growths, thickened bile or other pathological 
conditions. Unvarying size of the shadow implies loss of elasticity of 
the gall bladder walls. Mottling of the shadow suggests stones or 
papillomas. 


Splenectomy in Egyptian Splenomegaly.— Coleman and Bateman 

(Lancet. 1924, 1116) state that splenectomy has been advised in all 
suitable cases since 1920. Probably 50 per cent of those seen in out- 
patient departments are refused operation at once, owing to definite 



606 


PROGRESS OF MEDICAL .SCIENCE 


contraindications, considerable ascites, pellagra, disease of the heart, 
and advanced general debility. The remainder are advised admission 
for observation and. furtlier examination and the majority agree to 
tliis. Most are suffering from ankylostomiasis and bilharziasis, either 
rectal or urinary and tliese diseases are treated before the blood is 
examined. Preliminary treatment takes turn or three weeks, as a 
rule. The auAors have learned from experience to know beforehand 
from tlie shape of tlie spleen, which are difficult cases. A spleen very 
long from above downward means a long pedicle, and can be tackled 
piece by piece. But a broad spleen extending medially beyond the 
rnidline means a tliick, bunched-up pedicle in which tlie vessels are 
difficult to reach and secure individually. The spleens removed have 
varied from Ij- pounds to 12^- pounds. The average for the series is 
3f pounds. The mortality is still high, but untreated cases so easily 
develop extreme ascites tliat the operation is justifiable. 

The Sacro-iliac Joint: Its Diagnosis as Determined by the Eoentgen- 
ray. — Darling (Radiology, 1924, 3, 486) says that backache has more to 
do witli tlie soft tissues, ligaments, muscle fibers, bundles and sheaths, 
nerves and neuralgia than dislocations of joints. Sprains, sacro-iliac 
and lumbosacral, seem more likely tlian demonstrable relaxations 
or subluxations. The sacro-iliac joint has a synovial lining and is, 
tlierefore, subject to arthritis, due to any focus of infection. Sacro- 
iliac strain, relaxation, subluxation or dislocation may exist clinically, 
but cannot be shown definitely by tlie roentgen-ray examination if 
and where the motion consists of a forward and backward tilting of 
the sacrum, in relation to the ilium. Where there is actual separation 
of the pelvic girdle, such as complete fracture with displacement or a 
complete separation at the symphysis, then only will there be shown by 
roentgen-ray a definite sacro-iliac separation relaxation. Radiographs 
made improperly are often misinterpreted as showing separations, 
which do not exist. This is a too common error, due to zealous attempts 
to make or support a diagnosis. 

Necrosis of the Kidney.— Falci (Jotir. d’Urol., 1924, 18, 449) declare 
that total destruction of the kidney from renal infarct follows a defirute 
infection of the cardiovascular type as a general rule. Cases following 
specific diseases, such as diphtheria or scarlet fever, are extremely rare. 
The symptoms and signs are not definite to a pathognomic degree. 
Onset is rapid, course violent, while pain has its location in the renal 
area. The urinary findings are significant. Diagnosis, while difficult, 
is essentially possible, especially if the previous medical history and 
cardiovascular findings are weighed judiciously. The prognosis is 
exceedingly grave, 86 deaths in 100 collected cases. Nephrectomy is the 
treatment in unilateral necrosis of the kidney. 


Ideal Prostatectomy.- — Burk (Centralbl.f. Chir., 1925, 62, 113) states 
that the primary closure of the prostate bed and the wound in the blad- 
der makes a great advance in the field of prostatic surgery. Merten 
of Bremen has brought forward this method with report of follow-up 
studies, upon his cases. The advantages of the method lie in preven- 
tion of infection in the space of Retzius and in the layers of abdominal 
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wall, factors wliich have destroyed the lives of aged, weakened patients. 
Other favorable features of this procedure are the reduction in time of 
illness and the severity of the illness. Secondary hemorrhage from the 
prostatic bed is the cardinal danger in this method, as described by 
Merten. The present author does not feel that tlie simple suturing of 
the mucous membrane in the base of the bladder is sufficiently safe, 
for the bleeding is usually marked enough to prevent extremely accurate 
suturing. He then describes an evolved technic for bringing the pros- 
tatic bed well into view and under excellent control by rectal instrumen- 
tation. He reports the after course of several cases. 

Operation upon Recent Patellar Fractures with Sutures of Fascia 
Lata. — VoBSCHUTz (Centralbl.f. Chir., 1925, 52, 179) says that treatment 
has become essentially operative. The series of operative cases collected 
by Thiem showed a mortality of 10 per cent, while unoperated series 
showed a mortality of 3 per cent. He discusses the merits of the encir- 
cling suture and tiie process of passing sutures through the fragments. 
He discusses . the choice of suturing materials. He gives in detail the 
studies upon wiring and its after course. He shows that the fascia can 
give certain results that the wire cannot, for the fascia is not “foreign 
body” and therefore can be incorporated in the organic processes of the 
body. While the wire in the course of time, becomes attenuated and 
loosened by chemical processes and other forces, the fascia becomes 
firmer and tighter because it enters into the fibrous organization, holding 
the fragments more tightly as the process continues. 


Abduction Treatment of Fracture of the Neck of the Femur. — 
Whitman {Ann. Surg., 1925, 81, 374) states that the results even in the 
cases treated for fracture, as distinct from those in which the saving 
of life has been the first consideration, have alwaj^s been extraordinarily 
'bad. Neglect of the fracture passed as consideration for the patient, 
functional disability as an inevitable consequence of the injury and 
nonunion as evidence of incapacity for repair. The inception of a 
radical reform dates from 1890, when the author identified a fracture 
of the neck of the femur in a young child and reported it as a surgical 
curiosity. The incomplete or impacted fracture caused disability, not 
because of direct shortening, but because the deformity checked the 
range of abduction and induced an accommodative distortion of the 
limb. Nonunion in childhood could not be explained by insufficient 
nutrition, but was evidently the result of separation of the fragments. 
It was equally evident that coni^entional methods were inadequate 
either to correct the resistant deformity of the incomplete fracture, 
or to oppose displaced fragments securely. The author compares the 
series of Campbell with that of Smith, and early Victorian authority, 
whose mortality was 63 per cent. He makes this graphic contrast 
because the conventional practice has not materially changed in the 
interval and because it is still generally assumed that efficient treatment 
of the fracture is more dangerous than life-saving neglect. The abduc- 
tion treatment is rarely described in practical detail in textbooks and 
either by inadvertence or intention, various modifications have been 
introduced, none of which appears to offer any advantage over the orie- 
inal but quite the contrary, ® 
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Energy Metabolism of Normal Newborn Babies, with Special Refer- 
ence to the Influence of Food and of Crying,— Muelin, Conklin and 
jMarsh (Am. Jour. Dis. Chid., 1925, 29, 1) describe some improve- 
ments in tlie respiration apparatus designed to make measurements 
of oxygen absorption more accurate. The maximum error in the 
measurement of oxygen, and therefore on the heat production, is 
approximately 5 per cent. Two hundred and tliirty-four observation 
periods on 50 newborn infants, ranging in age from six hours to fifteen 
days, are recorded. Of tliis number only ninety-eight periods with 
38 infants may be described as truly basal, where the infant slept 
quietly throughout. The basal metabolism for these 38 infants averaged 
6.67 calories per hour, or 2 calories per kilogram and 29.16 calories 
per square meter per hour. The respiratory quotient in these basal 
periods ranges from 0.66 to 1.16. The average of all quotients whether 
basal or not was from 0.79 tlie first twenty-four hours to 0.75 on the 
fourtli day and then gradually upward to 0.85 on the ninth day. The 
basal heat production was highest in the second twenty-four hours. 
From this point it fell gradually and uniformly on the basis of surface 
to the sixth day, from which point it rose steadily. Applying statisti- 
cal methods, it was found that, lumping all observations together, 
there wms practically no correlation betw'een heat production and 
the pulse rate. With regards to the influence of crying on energy 
metabolism, the interesting observation was made that in the average 
normal infant active healtliy crying required just as much expenditure 
of energy as the basal metabolism while asleep. Expressed differ- 
ently, crying 1 per cent of the time raised the metabolism 1 per cent. 
Special attention was given to the effects of natural food and of sup- 
plementary feeding of lactose and dextrose solutions on the respiratory 
quotient and on die basal heat production. It was found particularly . 
difficult to raise the respiratory quotient by means of single sup- 
plementary feedings on the second and third days. The respiratory 
quotient accurately determined may be taken as an index of the state 
of nutrition. If sufficient food is given to insure a respiratory quo- 
tient of 0.9 or above within two and a half hours after feeding the 
state of nutrition will be good and the child will be gaining weight. 
The dynamic action of ordinary feedings or of supplementary feedings 
nothin the first eight days is very small. The largest recorded was 
12 per cent from a feeding of 10 per cent lactose. The same was 
found with dextrose. Comparing the effects of small feedings, averag- 
ing 26.7 gm., of food or of tlie sugar solutions with that of larger ftyd- 
ings, averaging 51 gm., the increase in the basal heat production, 
due to tlie addition of 24 gm. was approximately 7 per cent average. 
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Studies in Tuberculosis : The Significance of Lymphangitis Occur- 
ring "with Cutaneous Tuberculin Tests in Children. — Eberson (Am. 
Jour. Vis. Child., 1925, 29, 29) claims that the obvious deduction from 
his clinical and experimental study of tuberculin reactions and asso- 
ciated lymphangitis was that the phenomenon was specific and had 
some diagnostic as well as therapeutic significance. An interpretation 
of this observation presupposes a knowledge of facts which may have 
some bearing on the mechanism of a tubercle infection in relation to 
lymphatics and lymph glands. A search of the literature does not 
produce pertinent data regarding lymphangitis in relation to this 
phase of the problem. Conheim pointed out long ago that the tubercle 
bacillus leaves its mark on the lymph glands and the afferent trunks 
which drain the site of entry of the infection. Tubercle bacilli have 
been found to take a direct path to the proximal gland in their course 
along the lymphatics by means of phagocytic cells. In this process 
some organisms are destroyed, while those that are not give rise to a 
tuberculous focus in the lymph gland. The toxin which is produced 
by the bacilli causes lymphocytosis, which in turn serves to reduce 
the vulnerability of an adjacent gland as a result of a narrowing of the 
sinuses. It is not mere speculation to state tliat such a mechanism 
entails local as well as a more widespread sensitization, of which the 
phenomenon of lymphangitis appears to be an objective demonstra- 
tion. It is of further interest in this connection to consider the ques- 
tion of what relation, if any, exists between tlie severity of a tuberculin 
reaction and the specific infection with tuberculosis. It would seem 
that there is some justification for stressing the value of correlated 
findings, such as a severe tuberculin reaction and the presence of the 
disease. The writer feels that the significance of lymphangitis with 
tuberculin reactions is to be considered from the standpoint of an 
infection with tuberculosis, which in children manifests itself as a 
glandular disease. The lymphatics are the distributors, and the 
phenomenon of lymphangitis speaks for an active tuberculous process. 
A glandular reaction following an injection of tuberculin is akin to a 
more pronounced skin reaction and is in turn an integral part of the 
most pronounced reaction, lymphangitis, which results from an active 
sensitization of the lymph channels to the products of the tubercle 
bacillus. 


Serum Prophylaxis of Epidemic Parotitis.— Regan (Jour. Am. Med. 
Assn., 1925, 84, 279) immunized six groups of children, comprising 81 
in all, exposed to epidemic parotitis at different times. He used an 
average injection of 3 cc of convalescent serum within a period varying 
from the first to the sixth day after exposure. Only 1 of these patients 
developed mumps, but 11 were discharged from observation before 
dieir possible incubation period was over, and the results in these 11 
immunized patients are not kno-\vn. The remaining 69 showed no 
evidence of tlie disease. The convalescent blood used for tlieir immun- 
ization was taken from healthy adult donors, who were Wassermann 
Mgatiye and clinically free from any active signs of tuberculosis, 
ihe blood was collected between the e.xtremes of the tenth and the 
^ventienth day, usually the fourteenth or sixteenth day of their disease. 
It should be administered before the seventh day after exposure to 
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afTord complete immunity. The possible value of the method of 
modifying the disease by injecting the serum late in the incubation 
and in somewhat larger doses may be of some use, and this may prove 
particularly advantageous in the prevention of orchitis. 

Studies of the Salivary-urea Index in Children.— Calvin and Isaacs 
(Am. Jour. Dis. Chid., 1925, 29, 70) determined the salivary-urea 
index in 19G children, the ages of whom ranged from two and a half 
to sixteen years. Eighty-five had normal urines; 111 had albumi- 
nurina, of which 10 had definite e\ddence of nephritis. Blood-urea 
determinations were made on 25 of these children, 3 of whom had 
normal urinary findings and 22 of whom had definite evidence of 
nephritis. The normal lower limit of the salivary-urea index in adults 
is 30. The salivary-urea inde.x in this series generally averaged lower 
than the adult. The lowest index was 23, in a child of nine years. 
The highest was 50 and the average was 35. The age range appar- 
ently made little difference among the children studied, those above 
eight years averaging 35.8, and those below 8 averaging 34.8. Twenty- 
three of the total number of salivary indexes determined were below 
30, and of these 13 patients had negative urines and 10 had some 
albuminuria. The lower trend of the figures in children corresponds 
to the generally accepted lower averages of normal blood urea, perhaps 
due to a lower protein intake. The relation of the level of the salivary- 
urea index to the protein content of the diet is being studied by the 
authors. The youngest child in this series was two and a half years 
of age. It was found too difficult to get the cooperation of younger 
children to complete the necessary chewing and expectoration. Sev- 
eral children were aged four years, and the oldest was sixteen years. 
Most of the children between three and six years cooperated readily, 
especially when the parent or nurse was near to watch the child and 
to encourage chewing and expectoration. Several children between 
the ages of three and eight years would not cooperate or were unable 
to understand what was wanted. In 2 cases in which cooperation 
was poor, and two hours elapsed before a sufficient quantity of saliva 
was collected, the salivary index \vas over 60, although the blood 
urea was normal. This can probably be accounted for by the auto- 
lytic changes in the saliva -while standing. In 3 cases small amouiit 
of macroscopical blood from the gums was present in the saliva. This 
apparently did not change the index values, which varied from 36 to 
48. In this series are included 111 children whose urine revealed 
albumin, varying from a trace to 4-)-; 99 with albumin from trace to 
2-}- and with no casts or occasional ones had a normal salivary-urea 
index; 2 others of this group had a high index, but had chewed for two 
hours as described above. Of the 10 children with definite marked 
nephritis, 4 had a normal salivary index, ranging from 34 to 38, and 
6 showed a high index from 60 to 105, denoting urea retention, which 
was confirmed by blood-chemistry studies, the blood urea in the first 
4 ranging from 1.5 to 24 mg., and in the last 6 from 58 to 110. The 
albuminurias of mild grade without evidence of serious kidney damage 
did not average anj"^ higher salivary index than did the norinal cases. 
No patient showing a salivary-urea index below 50, on which a blood 
determination was done, showed a blood-urea value over the accepted 
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normal limit of 25 mg., and vice versa; tlie only children whose salivary 
index was over 50, and whose blood urea was normal, were the 2 who 
chewed for two hours, allowing autolysis to progress in the expecto- 
rated saliva. Tlie 6 patients other than these 2, which had a high 
salivary-urea index over 50, had correspondingly high blood-urea 
values, and all were nephritics. The authors recommend the salivary- 
urea test in children because of the ease with which a specimen of 
saliva may be obtained. 

Calcium and the Acid-alkali Balance.— Hummel {Klin. Wolmschr., 
1924, 3, 2384) shows that rickets and spasmophilia, although belonging 
clinically to the same group, have an opposite tendency in metabolism, 
the rickets being acidotic and the spasmophilia being alkalotic. The 
common point is tlie change connected with calcification of the bones. 
Calcium carbonate can be deposited from the bicarbonate only in an 
alkaline reaction. This reaction of the medium disappears when the 
calcium carbonate has precipitated. Since the process is reversible, 
high degrees of alkalinity occur if the precipitation of calcium car- 
bonate is prevented. Calcified bones give an alkaline reaction, while 
the osteoid tissue is acid, as long as it is unable to take up lime. The 
gravest cases of rickets are not spasmophilic, because there are so 
many acid proteins of the osteoid tissues that the hydroxyl ions are 
easily saturated. A spasmophilic condition with its alkalosis is already 
a step toward the cure of the rickets. 
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Intracranial Bleeding in the Newborn.— Saengek (Monatschr. f. 
Geburtsli. u. Gynak., 1923, 65, 257) contributes a paper upon this subject 
from the clinic in Munich. He finds that intracranial bleeding in the 
newborn is very common. In 100 autopsies in 73 cases macroscopic 
evidences of bleeding were present. Of these, 46 had severe hemorrhage. 
Considerable bleeding developing during birth penetrates the subdural 
space and makes the subdural fluid blood stained. One cannot accur- 
ately distinguish between supratentorial and infratentorial bleeding. 
The cause of this accident is found in the simultaneous action of inter- 
ference with fetal circulation during labor and the direct application 
of force in the delivery. The anatomy of the circulation is such that 
hemorrhage is frequently found in the right cranial sinus, as this is a 
point where an interruption in the circulation cannot occur without 
injury to the tissues. When congestion or prolonged interruption devel- 
ops there is increased tension in the vessels which is communicated to 
tlie duplications of the dura, especially those above and below the large 
sinus bordering on the tentorium cerehelli. Clinical observation shows 
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tliat contracted pelvis, very strong labor pains, rigid birth canal, thin 
cranial bones m premature children and especially large children, are 
1 actors tending to this injury. Among methods of delivery manual 
e.vtraction of the after-coming head and difficult forceps deliveries are 
especially dangerous. The mechanism of hemorrhage consists in pres- 
sure upon the flat bones of the cranium, producing a passive stretching 
of the duplications of the dura, accompanied by increased tension in tlie 
circulation. In studying these cases at autopsy, the circulation being 
injected, the point of hemorrhage can readily be found owing to the 
fact tliat tlie tissues retract. Particularly the longitudinal sinus and the 
veins of tlie tentorium are especially apt to bleed. The frequency and 
importance of these lesions, to wliich attention has already been called 
by othei-s, are thus emphasized. 


Placental Infarcts. — McNalley (Am. Jour. Obst. and Gyncc., 1924, 
8, 186) has studied 1352 placentas with regard to tlie presence of white 
infarcts. He groups these infarcts in three classes. First are those 
which on close examination are found to be small masses of fibrin which 
have replaced a previous collection of blood. All the white infarcts on 
the fetal surface of the placenta belong to this class, as do manj’^ of the 
intraplacental and some of those seen on the maternal surface. Thej’^ 
are not organized, but are caused by the laying-down of fibrin as a 
laminated clot. The second class is red in the beginning, but becomes 
white later. These may properly be called red infarcts. All large 
infarcts belong to this class and, in fact, most of those visible to the 
naked eye. These seem to be associated with the toxemia of pregnancy. 
The tliird class represent senile placental changes. A point of difference 
is found in the senile changes of the sjmcytium, which occur along with 
those in the bloodvessels and result in a deposition of fibrin about the 
peripherj’^ which cuts off the blood supply and produces necrosis-. • 

The Use of Pituitary Extract in Obstetrics.— Burgub [Gyncc. ct 
Obsi., .1924, 9, 136) describes his experiences in the Strasburg Clinic in 
the use of pituitary extract. He quotes the literature upon the subject, 
describes cases in which pituitrin acted well and states tiiat he has used 
pituglandol in doses 1 cc and pituitrin in doses of 0.5 cc, as the intensity 
of the action is proportioned to the quantity injected. He gives small 
doses, one-half or one-third of tlie usual doses, repeated as often as 
necessary. The result of the drug should be obtained in a little less 
than an hour after it is given. It is rapidly eliminated so that one can 
repeat a dose in about an hour without danger. The number of doses 
given by various observers has reached, in one instance, twenty. He 
devotes considerable space to tlie accidents following the use of pituitrin, 
notably rupture of the uterus and has collected a large series of cases. 
He would use the drug at the end of the period of dilatation or, better 
still, conditions being favorable, during tlie period of expulsion. The 
presenting part must be well in tlie pelvis and there should be no retrac- 
tion of the fetal part between pains. He believes that in niost of tliese 
cases feeble uterine contraction indicates a spastic condition of the 
uterine muscle rather than exhaustion. He often combined a small 
dose of morphin with pituitary extract to reduce the element of spasm 
and xnolent uterine action. Cases of disproportion and pelvic contrac- 
tion should be recognized by the general practitioner as complicated 
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and dangerous, and should be promptly referred to the hospital under 
the care of obstetricians. He urges that in cases where grave comphca- 
tions exist, due weiglit be given to these complications us well us to the 
administration of pituitrin in deciding the cause of an accident. Admit- 
ting that the improper use of pituitrin frequently causes fatal accidents, 
there may still be other factors in a given case which are of importance, 
it goes without saying, he remarks, that midwives should be strictly 
forbidden to use pituitary extract in any form. In_ skilful hands the 
drug may render valuable service and, equally, injury by improper 
administration. The writer urges that accidents in its use should be 
accurately described and published, so that the profession may learn 
the truth concerning this valuable substance. 

Painless Child-birth by Synergistic Methods.— Gwathmey (Am. 
Jour. Ohst. and Gynec., 1924, 8, 154) adds 200 to his 100 cases previously 
reported, treated by this method. He states that he has changed his 
formula nineteen times, but has made no alteration in the last 100 
cases. At presen this method is as follows; The patient receives from 
one to three hypodermics and one rectal instillation. The first hypo- 
dermic, I grain morphin dissolved in 2 cc of a 50 per cent solution of 
magnesium sulphate, is given when labor is well established, pains four 
to five minutes apart, lasting thirty or more seconds. No more mor- 
phin is given, but by rectum there is administered a mixture of 2^ 
ounces of ether, 10 gr. of quinin hyprobromate in 2 drams of alcohol 
with enough olive oil to make 4 ounces. The doctor or nurse comes in 
contact with the patient often only twice; at most four times. The 
magnesium sulphate is in 2-cc ampules 50 per cent strong. If the first 
hypodermic has a marked effect, rectal treatment is given in one or 
two hours ; if not, it is given within fifteen or twenty minutes. The effect 
of the combined treatment is usually seen with fifteen minutes and lasts 
about four hours. If needed, 2 cc 50 per cent magnesium sulphate are 
given hypodermically in addition once or twice. Noise is avoided as 
much as possible and the patient kept as quiet as possible. The author 
states that no method could possibly be safer or simpler, which is cer- 
tainly an exhibition of sublime faith and self-confidence. Additional 
notes are given upon other methods, which serve to illustrate the per- 
fection of that already described. 


A Natural Immunity in the Newborn.— Mussemian (Am. Jour. 
Obst. and Gynec., 1924, 8, 45, 141) has studied this subject in the New 
Haven Clinic and quotes from the literature regarding it. It seems 
to be established that the human maternal serum has greater power to 
destroy bacteria than that of the newborn. This serum has a greater 
content of complement than that of the newborn. In maternal serum 
there is no parallel relationship betu^een tlie condition of the serum of the 
mother and the child. Pregnancy itself does not cause an increase in the 
effectiveness of maternal serum. The difference is due to an actual 
deficiency in the serum of the newborn because it possesses an anti- 
complementary substance. Colostrum and milk have very little— 
If any-power to dptroy bacteria. The power of serum as a germicide 
does not depend along upon ite complement, but is greatly increased 
by It. These studies indicate that the infant is only partially, if at all 
dependent upon its motlier for antibodies or natural immunity. 
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GYNECOLOGY 

UNDER THE CHARGE OF 

JOHN G. CLARK, M.D., 

PROFESSOR OF GYNECOLOGY, UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, 

AND 

FRANK B. BLOCK, M.D., 

INSTRUCTOR IN GYNECOLOGY, UNIVERSITY OF PENNSYLVANIA, PHILADELPHLf,. 


Acute Ulceration of the Vulva. — Under this heading McDonagh 
{Bnt Jour. Dcrmai. and Syph., 1924, 36, 2S5) includes tv'O clinical 
conditions: (1) Acute ulceration due to Doederlein’s bacillus and 
(2) acute ulceration due to Vincent’s organism which is frequently 
called mdvitis crosiva et gangrenosa. Botli types of ulceration are rare 
and are due to organisms which are naturally saprophytic. An infec- 
tion is caused only when tlie patient’s general resistance is lowered or 
the local resistance has been damaged by uncleanliness, disease or 
trauma. These two clinical conditions are nonvenereal in nature 
and they are most prone to attack \drgins. The author has not seen 
a case in a woman over thirty years of age. Both types of ulceration, 
especially in tlie former, may show a tendency to relapse. For tlie 
ulceration due to the Doederlein bacillus, or Bacillus crassus, there 
is no specific treatment, but the ulceration occasioned by the Vincent 
organism clears up rapidly under arsphenamin and relapses only when 
too many injections of this drug are prescribed. The form of ulcera- 
tion due to the Bacillus crassus may be divided into two clinical types, 
of which tlie former is the more common: (1) Very acute, small and 
multiple ulcers, ushered in witli rigors, fever, etc. ; (2) less acute, larger 
and deeper ulcers unassociated with subjective symptoms. In the five 
cases of this type in this series there was no evidence of an erosion pre- 
ceding the ulcer. The initial lesion appears to be an ulcer, which 
from the very beginning attacks the deeper tissue, hence the reason 
why the ulcers have a grayish-white appearance, and are covered vitli 
pus and stringy material; which is removed with difficulty. The 
most common sites to be involved are the inner surfaces of tlie labia. 
The ulcers are extremely painful, but there is little discharge and no 
lymphadenitis. The facts that the ulcers are not preceded by erosions, 
that they do not usually cause great destruction of tissue and tliat they 
do not emit a characteristic odor, serve to differentiate this form of 
ulceration from that occasioned by Vincent’s organism. The acute 
ulceration due to Vincent’s organism may occur de now or appear as 
a superinfection, but is always ushered in with severe constitutional 
disturbances. There is often considerable discharge which gives off 
a very characteristic odor. The inguinal lymphatic glands are gen- 
erally swollen and painful. The organism is easy to find and is not 
difficult to culture, the cultures also having a most offensive odor. 
In an incredibly short space of time a great destruction of tissue may 
occur. If the parts are left uncovered, exposed to the air and fre- 
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quently bathed with hydrogen peroxide the condition heals up, because 
the orgatiism requires anaerobic conditions. Healing is expedited by 
two injections of arsphenamin, but if this number is exceeded the 
ulceration may relapse and spread with renewed vigor, clearly showing 
that treatment acts by stimulating the patient's resistance and not 
directly upon the microorganisms. 

Clinical Study of Hypernephroma.— On reviewing the literature of 
hypernephroma. Cutler {Bull. Johns Hopkins Hosp., 1924, 35, 214) 
was struck by the scarcity of clinical data recorded relative to these 
tumors, although the pathology of these tumors has been carefully 
studied. He found that the occurrence of hypernephroma is com- 
paratively rare, since at the Johns Hopkins Hospital there were only 
32 cases which came to operation during a period of sixteen years, the 
average age of the patients being fifty-one years. The condition is 
practically twice as common in the male as in the female. The average 
duration of symptoms from the time of appearance of the first symp- 
tom to the time of operation in this series was three and a half 
years. Hematuria is by far the commonest symptom of the disease, 
being rarely absent and in half of the cases it is the initial symptom. 
Pain was the second commonest symptom and is usually a localized 
soreness or discomfort in the kidney region, and is quite distinct from 
the pain associated with renal colic. Renal colic occurred in 20 of 
the 30 cases in which its presence or absence was mentioned. In the 
majority of instances the pain was associated with the passage of long, 
wormlike blood clots and the colic was undoubtedly due to blocking 
of the urinary passages by these clots as the pain was relieved imme- 
diately after the clots were passed. Dysuria and retention were 
present in 7 of the 32 cases. When hemorrhage from the tumor was 
sufficiently extensive blood clots formed, which by filling the bladder 
produced a marked dysuria and retention. Frequency of urination 
was present in only 4 of the cases, thus this symptom is rare in this 
condition as compared to its frequency in tumors of the bladder. 
Hematuria, on the other hand is a common initial manifestation in 
both conditions, therefore the presence or absence of frequency of 
urination in a patient complaining of hematuria may serve as a useful 
differential point in the history between the two conditions. A tumor 
mass is usually palpable and it is not at all uncommon to have renal 
calculi associated. Regarding all temperatures of 99° or over as 
febrile, this series showed 75 per cent of the cases to be febrile although 
the elevation of temperature was rarely over 100°. The phenolsulpho- 
nephthalein test shows a marked decrease in excretion on the diseased 
side and pyelography has been of very great help in the diagnosis of 
kidney tumors, the majority, but not all, of the kidney tumors pro- 
ducing markedly noticeable distortion of the kidney pelvis. 


Operative Cure of Pruritus Ani and Vulvas. -One of the most annov- 
ing and refractory conditions which the gynecologist is called upon to 
treat is the intense vulvm- and anal itching, for which no cause can 
be found. Allen {Nciv Orleans Med. and Sura. Jour 1924 7G 5^9'! 
again describes his method of treating these cases ^kich has’ been 
quite satisfactory in practically every case on which it was tried. 
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^le operation consists of the separation of the skin from the under- 
lying tissue, thus dividing all nerves which reacli the affected parts, 
rendering these parts anestlietic and preventing the skin from imme- 
diately healing to tlie underlying tissues by packing, which is kept up 
until a firm bed of granulation has formed, Avhich usually requires about 
one week. WJien the packing is discontinued the skin is allowed to 
fall back into place, where it soon is again firmly united, leaving an 
anesthetic area -which nearly equals the extent of the undermined 
area, which gradually diminishes in size, but is not followed by a 
return of the pruritus. The operation on the anal region is the simpler. 
The area involved must first be accurately determined and then a 
series of incisions is made beginning at the anal margin and continuing 
out^vard to about inch beyond the affected area, wdiich rarely exceeds 
2 inches. These incisions are made about I inch apart at their periph- 
eral extremitie.s until the entire peri-anal region has been covered. 
TJiese skin, strips are now dissected up, preferably with a scalpel, 
except at their two ends, wdiich are left attached. In separating the 
skin from the subcutaneous tissues, a small margin of tissue is left 
attached to its under surface to insure sufficient circulation to prevent 
sloughing. As the pruritic area rarely involves the raucous surfaces, 
the incisions need not invade them. The space beneath the flaps is 
packed with gauze as described above and frequent sitz baths, wdth a 
liberal suppl}"- of soap, are insisted on as after-treatment. The packs 
may need changing, but often remain m situ for the full period of one 
week. The operation sounds logical, and the author is so enthusiastic 
about it that it wmuld be well to bear it in mind when we are called 
upon to treat this distressing condition. 


OTO-RHINO-LARYNGOLOGY 


UNDER THE CHARGE OF 

deWAYNE G. RICHEY, B.S., M.D., 

MERCY hospital, PITTSBURGH, PA. 


Hearing in the Presence of a Noise. — Many deaf persons, with mid- 
dle ear trouble, say that they "can hear better in a noise,’’ tins noise 
being the noise of a street car, an elevated train, a machine shop or 
some similar type of disturbance. The observations which have been 
actually made seem to be based on the fact that tliese persons can 
carry on a conversation wutl) a normal hearing person more easily in 
a noise tlian otherwise. Keanz (Ann. Otol., Rhinol. and Laryi^gol., 
1924, 33, 283) conducted a number of tests .on this type of deafness 
by talking to the subject in a monotone, repeating over and over some 
phrase and either (1) using a telephone receiver Avhich was emitting a 
loud tone of 120 cycles per second and alternately placing it near to 
his ear (1 to 3 inches) and taking it array, or (2) using a specially 
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designed bone-conduction type of telephone receiver aetuated by a 
120-cycle current and alternately placing this on his head and taking 
it off, there being sufficient intensity to give the person a loud subjec- 
tive sound when on his head. By these procedures it was learned 
that the presence of the disturbance caused by either the bone or air 
conducted sound did not in any case result in any improvement in the 
subject’s ability to hear or to understand the phrases being spoken. 
The author states that, seemingly, the determining factor in the ability 
of some deaf persons to converse better in a noise than otherwise is 
undoubtedly the increased loudness with which a normal person talks 
in the presence of a noise. The normal person, of course, tries to talk 
so that the sound of his voice will predominate over the disturbing 
noise as judged by his own hearing. The actual ratio of the objective 
intensities of the speech and the disturbing noise striking the ear is 
the same for tlie normal and the deaf individual, but due to the differ- 
ence in the acuity of the two persons the speech sound will for the 
deaf person be much farther above the low limit of audition as com- 
pared with the disturbing noise than will be the case for the normal 
person. Another factor is the difference in frequency between sounds 
concerned in speech and those of noise. The latter are probably of 
much lower frequency than the former, and it is also a fact that people 
with middle-ear trouble are particularly deaf at low frequencies. The 
noise bothers the deaf person less than it does the normal person. 


The Tympanic Presclerosis of Citelli.— As reviewed by CaldjSrin 
{Rev. espan. de. laringoL, Madrid, 1924, 25, 220) this condition, which 
affects for tlie most part older children but also infants, is important 
inasmuch as it indicates impending otosclerosis. Occurring in those, 
with adenoids, it is seen particularly in cases who have further impair- 
ment of audition following adenoidectomy. In many instances a 
familial history of otosclerosis can be elicted and divers constitutional 
defects are present. Higher tones are heard better than lower tones. 
Air conduction is diminished. Normal mobility of the ossicular chain 
obtains; the Eustachian tube is patulous and local findings fail to 
account for the impaired hearing, which would seem to result from 
changes in the bones around the tympanic cavity and labyrinth. As 
with so many other states, cure depends on early diagnosis and treat- 
ment. As suggested by Citelli, calcium in combination with prepara- 
tions of iodin and peptone provide efficient therapeutic measures. 


Bacteriologic Study of Middle-ear Infections.— Valentine {Jour. 
Infect. Bis., 1924, 35, 177) conducted a series of investigations in cases 
of acute and chronic otitis media to ascertain: (1) The relative fre- 
quency of the different bacterial varieties; (2) the bacterial flora of 
the aural discharge in acute cases at intervals over a considerable period 
of time; (3) the throat flora in acute respiratory infections prior to 
development of an ear condition in order to trace bacteriologicallv 
the source of the otitic infection; (4) tlie throat flora in all cases of 
otitis media at the time of the original paracentesis and also later to 
determine vdiedier the anatomical, clinical and bacteriological picture 

nf £ severity and subsequent history 

of the ear condition; (5) the bacterial variety found in the majority 
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of acute cases to learn if there was a specific serological variety which 
nad a peculiar affinity for an elective localization in the ear; (G) the 
ultimate condition of chronicity or deafness in the acute cases from 
the standpoint of the original bacterium' found in the car infection (the 
relation of the different varieties of secondary invaders to the final 
condition of clironicity), ^ Extensive and detailed observations were 
recorded on 100 acutely infected middle ears in 77 cases and on the 
aural discharge from 12 chronic cases. It was found that the beta- 
hemolytic streptococcus was the microorganism most ' frequentl^”^ 
encountered, occurring in 53 per cent of the acute cases, while staphylo- 
coccus was encountered alone or with other bacteria in about 30 per 
cent. Pneumococci, green streptococci and diphtheroid bacilli pre- 
dominated in a small percentage of cases. In the chronic group diph- 
theroid bacilli, staphylococci. Bacillus pyocyaneus. Bacillus proteus 
and Bacillus coli were obtained in pure or mixed culture. In those 
cases in which hemolytic or green streptococci or pneumococci were 
found 'tlie same bacterial species were also found in the throat. In 
9 cases studied the sa?ne serological variety of streptococcus were present 
in the throat and the ear discharge. In most cases cultures made from 
the aural diseharge several days or a week after paracentesis showed 
that the apparent etiological bacterium had become reduced in num- 
ber, "while the proportion of- the other varieties had increased. In 19 out 
of 22 cases of bilateral otitis media, involved at approximately the same 
time, the same bacterial species were obtained in the primary culture 
from both ears in eaeh individual. The heterogenicity of the strains 
isolated from the majority of aeute middle-ear infections indicated the 
absence of a common primary or secondarj^ causative agent. In the 
cases studied over a considerable period of time diphtheroid bacilli 
and staphylococci were found to be the most frequent secondary 
invaders in the ear discharges after the acute stage of the infection. 
There was some indication that in certain cases these bacterial varie- 
ties may have been factors responsible for the chronicity of the inflam- 
matory process. The authoress concluded by saying that “The 
presence of numerous serological varieties of beta-hemolytic strepto- 
cocci as the apparent etiological organisms in a series of middle-ear 
infections indicates that the use of a stock streptococcus vaccine is 
probably of little or no specific value. However, an autogenous vac- 
cine made from the original variety in the ear discharge should be 
tried.” 


The Etiology of Ozena. — Nasso and Tassi {Pediatria, 1924, 32, 
1065) succeeded in isolating from the filtrate of crusts and nasal secre- 
tions of 24 persons, with ozena, a tiny, nonmotile. Gram-positive 
microorganism. This bacterium could be cultivated, both aerobically 
and anaerobically in catalyzing mediums of tlie Tarozzi-Noguchi type, 
l^ffien inoculated into rabbits — either intravenously or locally^ in the 
nasal submucosa, the organism produced a condition characterized by 
mucopurulent secretion, crust formation and abnormal widening oi 
the nasal fossie. A bacterium, identical with that injected, could be 
. recovered from the filtrate of the nasal secretion of the inoculated 
rabbi'ts. In the blood serum of individuals suffering with ozena, as 
well as of the experimentally infected animals, specific agglutinin and 
amboceptors for the microorganism could be demonstrated. 
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A Case of Early Cancer Arising from Ulcer of Stomach.— Moszko- 
wicz {Virchows Arehiv, 1924, 253, 511) reports the finding of a small 
ulcer along the lesser curvature of the stomach, which showed the 
typical characters of the common peptic ulcer. In the routine examina- 
tion of this specimen the surgical diagnosis was substantiated. Only 
upon more minute analysis and further serial section of the ulcer was a 
small cancerous invasion discovered along one border of the ulcer. 
This tumor showed colloid degeneration and the cells composing it 
formed tubular structure different from the normal neighboring, 
mucosa which it undermined and displaced. Occasional small islands 
of aberrant epithelial masses were also found in the deeper portions 
of the stomach wall where the atypical characters were still more pro- 
nounced. The author is convinced that he is dealing with a true cancer 
of early development, and arising in an old gastric ulcer. The case 
illustrates well the care which must be taken in examining gastric ulcer 
to exclude the possibility of cancerous growth in the tissues. 


Spontaneous Rupture of the Aorta. — Letterer {Virchows Arehiv, 
1924, 253, 534) reports 2 cases of young individuals in whom rupture 
of the aorta had occurred. Both were men, aged thirty-nine and twenty- 
eight years, respeetively. In one of them there was a history of injury, 
the individual falling from a height during athletic exercises. In the 
other case the individual gave a history of handling heavy boxes 
although no direct relation between his work and the injury could be 
traced. The rupture of the aorta in one took place immediately above 
the aortic ring and in the other in the descending arch. In both instances 
the tears were clean cut and the author was unable to find any local 
lesion in the wall to account for unusual weakness. Marked hyper- 
trophy of the heart and peripheral arteriosclerosis was present in the 
1 case but absent in the other. The history in both cases is too indefinite 
to account for the rupture, and the absence of changes in the aortic 
wall gives no clue for the localization of the injury. The aorta showed 
no constriction above the entrance of the ductus arteriosus. The author 
believes that t^vo main factors play a part in the rupture: (1) Sudden 
incre^e in blood pressure, and (2) tugging of the heart through com- 
pression or distortion of the body. 

Lipoid Analyses in the Adrenals of Cattle.— Sorg and Jaffe (C'e?i- 
tralhl. f allgem. Path., 1924, 35, 353) undertook a histochemical anal- 
ysis oi the adrenals of both male and female animals and found that 
they were unable to isolate cholesterolester or any of the cholesterin 
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compounds but, on the other hand, varying quantities of lipoids were 
distinguishable. . These results have been repeatedly verified in the 
microcheniical analyses of various investigators. Chemical extraction 
showed the presence of small quantities of cholesterin. Somewhat 
similar results were obtained in tlie analysis of corpora lutea. The 
lipoids in the adrenals are similar to tliose found in the sex glands. 
The chemical characters of the content of these various tissues is very 
similar and tlie small quantities of cholesterin which could be isolated 
from them v^as found to be in the free and not the combined state. They 
believe that these small quantities of eholesterin are the results of a cell 
disintegration rather than cell metabolism. They come to the conclu- 
sion that combined cholesterin plays no part in cattle in the metabolism 
of lipoids. 


The Production of an Exotoxin by Certain Strains of Staphylococcus 
Aureus. — Dick and Dick’s demonstration of a dermotoxic poison 
from scarlet fe\’^er strains of streptococcus hemolyticus prompted 
Parker (Jour. Exp. Med., 1924, 40, 761) to search for a similar 
poison in Staphylococcus aureus. She succeeded in demonstrating in 
sterile filtrates of broth, cultures of certain strains of Staphylococcus 
aureus, a powerful poison -with a selective action for the skin. The 
relationship of this poison with leukocidins was not investigated. 
Four out of twenty-one strains showed the poison, the work being car- 
ried out on rabbits. One of the rabbit-negative strains produced an 
effect in the human skin similar to the Dick reaction. The medium 
used was a well-buffered broth solution containing a small amount of 
glucose. The presence of glucose (or probably the acids resulting from 
its breakdown) had an inhibiting effect on poison production. The 
toxin could be demonstrated in sterile Berkefeld filtrates of twenty-four 
hour cultures but the most toxic poisons were obtained after four to six 
days’ growth. The toxicity of filtrates was tested by intracutaneous 
and subcutaneous inoculation, all inoculations being controlled. The 
reaction, which is described in detail, was always characteristic and 
systemic toxic symptoms were observed. The histological changes in 
the skin reactions are reported. Intravenous injection of the poison was 
tried but irregular, results were obtained. The toxin studied seemed to 
be identical from all strains, was definitely thermolabile and produced 
an antitoxin which was not present in the sera of normal rabbits. This 
antitoxin was produced in very small quantities if at all, in using the 
intravenous route of immunization. The work is still being carried on 
and further communications on this interesting study may be looked 
for. ■ 

The Complement-fixation Test in Tuberculosis.— A comprehensive 
survey of the previous work done and the conclusions reached is given 
by Williams and Bryce (Jour. Path, and Bad., 1924, 28, 401). Follow- 
ing this they outline the standard tliat must be attained before the test 
can be made use of diagnostically. They base tlieir observations and 
conclusions on the examination of over fifteen months. The technic 
used was that described by Harrison for the Wassermann test. \ arious 
antigens were used, the details of which are given. Three groups of 
sera were used. The first from proved cases of tuberculosis, the presence 
of bacilli in sputum, urine, tissues, or guinea pigs being accepted as 
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proof. These cases gave 74.4 per cent of positive results. The second 
group was from a few healthy adults and from a large number of hos- 
pital patients in whom there was no reason to suspect tuberculosis. 
Five per cent of these gave positive results and in all but one of these 
it was impossible to exclude the possibility of tuberculosis. In this 
connection, the authors examined a series of 500 individuals, which 
included many of the foregoing group, for skin allergy, 66._6 per cent 
were found to react positively to the von Pirquet test. Their explana- 
tion of the difference in the results of the tests is the assumption that 
the complement-fixation reactions indicate active disease rather than 
previous infection and that those giving positive von Pirquet reactions 
have been at some time infected and have been able to resist it. They 
consider that this does not weigh against the specificity of the test. 
The last group was of clinically certain tuberculosis where bacteriological 
proof was lacking, and of suspected tuberculosis where aid in diagnosis 
was sought. Of these 50 per cent of pulmonary cases, 18.5 per cent of 
bone cases and 40 per cent of a heterogeneous series gave positive com- 
plement-fixation results. The fact that no bovine strain was present 
in the antigen may explain certain negative results. From their study 
they conclude that the test is specific but that it is not completely 
satisfactory as a diagnostic agent. While a negative result does not 
exclude tuberculosis, a strongly positive reaction is, with few exceptions, 
evidence of the disease in an active form. Finally, the routine perform- 
ance of the Wassermann test simultaneously with it draws attention 
to the possibility of a syphilitic basis for the lesions present in some cases 
suspected of being tuberculous. 


The Differentiation of Two Distinct Types of Phagocytic Cells in the 
Spleen of the Rabbit.— Cunningham, Sabin and Doan (Proc. Soc. Exp. 
Biol, and Med., 1924, 21, 179) anesthetized a rabbit and exposed the 
spleen. By splenic puncture blood and tissue cells were obtained and 
studied in supravital films with neutral red and Janus green staining. 
Two types of phagocytic cells were found: (1) Monocytes of the cir- 
culating blood and (2) macrophages, histiocytes or clasmatocytes, the 
former forming 17 per cent of the splenic cells and the latter 1 per 
cent. The elasmatocytes are large cells with relatively small oval 
nuclei, located toward the periphery of the cells. They react intensely 
to neutral red and the aggregations of the stain are scattered irregu- 
larly throughout the cytoplasm. They contain a few or no mito- 
chondria. The monoeytes are somewhat smaller in size with relatively 
larger, horse-shoe, or kidney-shaped nuclei. There is a clear space in 
the cytoplasm surrounded by a rosette of small, radiating aggregations 
of neutral red. Mitochondria are always present and are brilliantly 
stained with Janus green. The pattern of the monocytes is quite 
specific and is only occasionally obscured when the cells are in active 
motion. Both types of cells are phagocytic for red blood corpuscles 
When a corpuscle is ingested by a monocyte it is placed in the periphery 
ot the rosette of neutral red granules without disturbing the arrange- 
ment. But in the clasmatocyte such a corpuscle is placed adjacent to 
the nucleus on the side having the most cytoplasm. The monocyte 
aiises from a stem cell of mesenchymal origin in the pulp, where 
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Incidence of Certain Coniinunicable Diseases Common among 
Children. Collins (Pt/b. HeaUh Rep., 1924, 39, 1553) summarizes his 
studies based on observations of school children as follows: “In the 
course of certain studies in child hygiene, information was obtained 
from approximately 35,000 school children from five to nineteen years 
of age as to whether they had ever had measles, whooping cough, 
mumps, chicken pox, scarlet fever, or diphtheria. The children were 
classified according to age, sex, color, and nativity or nativity of the 
parents. The curves of the percentage of children who had had an 
attack of these diseases at some time in their lives rises fairly rapidly as 
age increases until about the thirteenth or fourteenth year, after which 
time the rise is very slow, except in the case of mumps, which continues 
to rise considerable through the nineteenth year. The slackening in the 
.rate of increase presumably means that the susceptible material is 
largely used up. When the annual incidence was considered it was 
found that for the ages studied the maximum incidence of measles was 
at six to seven years; whooping cough, five to six years; mumps, seven 
to nine years; chicken pox, five to six years; scarlet fever, eight to ten 
years; and diphtheria, five to seven years. As age increases, nothin the 
limits of those included in this study, the annual incidence rapidly 
declines. By the time the adult ages were reached, about 89 per cent 
of the children had had measles, about 78 per cent had had whooping 
cough, 65 per cent mumps, 52 per cent chicken pox, 12 per cent scarlet 
fever, and 9 per cent diphtheria. Measles, whooping cough, chicken 
pox, and scarlet fever seem to have been more prevalent among girls 
than among boys. The rates for mumps and diphtheria are about the 
same for the two sexes. Measles, whooping cough, mumps, and chicken 
pox seem to have been more prevalent among the native white than 
among the foreign children. The rates for scarlet fever and diphtheria 
seem to be about the same for the two groups. Measles, chicken pox, 
scarlet fever, and diphtheria seem to have been more prevalent among 
the white than among the colored. The rates for mumps were possibly 
higher among the colored. Whooping cough seemed to be about the 
same in both groups.” 

Per Capita Medicinal Requirements of Narcotics.— D uMez {Pub. 
HeaUh Rep., 1924, 39, 2358-2360) endeavored to ascertain, by visiting 
physicians, dentists, pharmacists, and so forth, the legitimate require- 
ments for opium and coca leaves for a population of about 70,000. 
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Reducing tlie figures . to a per capita basis it was found tbat 6.98 gr^ns 
of opium were sold and 29.32 grains of coca leaves. This indicates that 
for the United States 105,697 pounds of opium and 443,988 pounds of 
coca leaves would be required per year. 

Mortality from Malaria.— M axcy (Pm6. Health Rep., 1924, 39, 2559- 
2561) has studied the mortality from malaria in the southern states and 
finds in general a sustained decrease and considers that the evidence 
pointing to the gradual disappearance of the disease is encouraging. 

Plague. — The Public Health Service. — {Puh. Health Rep., 1925, 40, 
51) reviews the history of plague, with special reference to the present 
pandemic. It is pointed out that nothing short of interference that 
would paralyze commerce will eliminate the risk of the spread of the 
disease on vessels. Rat infection in cities may require many years for 
eradication. Even the pneumonic form is traceable eventually to 
rodents. The necessity for rat-proof buildings is pointed out and the 
statement made that the rat must be built out of existence. The recent 
outbreak of plague, both pneumonia and bubonic, in Los Angeles 
{Pub. Health Rep., 1925, 40, 191) has brought to the front the fact that 
we have in the United States an endemic form of rodent plague which 
signifies the necessity for a persistent campaign. The spread of plague 
foci is regarded as of greater significance and it is pointed out that these 
have increased in the last half-century so that no longer may we regard 
as menaces only the remote classic foci in Asia and Africa. The world 
distribution is given for a period of years and special stress is laid on 
seasonal prevalence. 


Rocky Mountain Spotted Fever : .Non-filterability of Tick and Blood 
Virus.— Spencer and Parker {Pub. Health Rep., 1924, 39, 3251-3255) 
give the following summary: (1) The virus of Rocky Mountain 
spotted fever as it occurs in the blood of guinea pigs and in emulsions 
of infected tick viscera (adults and nymphs) will not pass Berkefeld 
“N” and “V” filters. (2) Inoculation of filtrates of blood or tick virus 
does not produce immunity in guinea pigs. (3) The coarse “V” filters 
that hold back the virus of Rocky Mountain spotted fever will readily 
pass broth cultures of Staphylococcus aureus. (4) The failure of the 
virus to pass Berkefeld filters does not appear to be due to a chemical 
affinity for or adsorptive property of the material of wRich the filter 
candles are made. 


A Study of the Pellagra-preventive Action of Dried Beans, Casein, 
Dried Milk, and Brewers’ Yeast, with a Consideration of the Essential 
Preventive Factors Involved.— Goldberger and Tanner {Pub. Health 
55-78) review some phases of their studies on pellagra 
which throw fundamental light on an obscure corner of etiology. The 
follownng elements of diet are considered: Soy beans and California 
black-eye peas w^ere inadequate to prevent pellagra. Casein appeared 
to have a good effect on general nutrition and prevented or delayed the 
development of the dermatitis; it failed, however, to prevent some of the 
other symptoms and signs of the disease. Dried skim milk seems to 
have some pellagra-preventive action. Brewers’ yeast appeared to be 
of great value m preventing the disease. The following conclusions are 
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dra'iTO: (a) A liberal supply of protein, presumably of good biological 
quality, does not completel^^ prevent, though it may modify, the clinical 
picture of pellagra by notabl^’^ delaying or preventing the development 
01 the distinctive dermatitis. This modifying action may be of an 
indirect^ sparing nature, (b) In the prevention (and presumably 
causation) of pellagra there is concerned a heretofore unrecognized or 
unappreciated dietary factor which we designate as factor P-P, This 
may be effective with but little, possibly without any, cooperation from 
the protein factor, (c) Factor P~P may possibly play the sole essential 
role in prevention (and causation) of pellagra, (d) Factor P-P is 
present in brewers’ 5 ^east, in milk and (on the basis of our experience 
with fresh meat) in lean beef; it is very low, or lacking, in dry soy beans, 
dry cowpeas, butter, cod-liver oil and canned tomatoes. 


The Epidemic Outbreak in Japan.— Svdenstkicker {Pub. Health 
Rep., 1924, 39, 3215-3219) presents the available data on an apparently 
hitlierto unrecognized disease having points of similarity to epidemic 
poliomyelitis, lethargic encephalitis and cerebrospinal meningitis. The 
epidemic was explosive in nature and lasted three or four months, 
beginning in July, The disease appears to be slightlj" or not at all con- 
tagious. The onset of temperature is sudden and the fever may go to 
41° C.; nausea, vomiting and insomnia may occur. The temperature 
reaches normal in from about eight to fifteen days. There is a spastic 
condition of upper and lower extremities and strongly marked ICornig 
sign; no Babinski nor Oppenheim sign. Pulse is slow in relation to tlie 
temperature. Unconsciousness or deep somnolence is a predominant 
symptom; in severe cases coma occurs, sometimes delirium. Petechial 
hemorrhages have been noted on the backs of patients. The only 
laboratory findings of note are a spinal fluid cell count of 10 to 40 and 
a marked increase in polymorphonuclear neutrophiles. At autopsy 
there is congestion and edema of meninges and parenchymatous degen- 
eration of liver and kidneys. Cultures were negative. The disease was 
reproduced in rabbits by subdural injection of filtrates. 
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CARCINOMA AND SARCOMA OF THE ESOPHAGUS: 

A PLEA FOR EARLY DIAGNOSIS. 

By Chevaliee Jackson, M.D., Sc.D. 

(From the Bronchoscopic Clinic, Philadelphia.) 

Malignant disease of the esophagus with its 100 per cent mor- 
tality is one of the greatest reproaches to surgery today. In almost 
all other fields at least a few cases are cured. Wliile I cannot bring 
forward a method of cure, I can, I think, show why the surgeon has 
never had a fair chance to attempt the cure of these wretched 
sufl’erers inevitably and invariably doomed to a slow and painful 
death. 

In every form of visceral cancer the surgeon never had a chance 
■to obtain curative results of value until there were developed 
reliable means of affording a positive diagnosis before it could be 
made by the classic “history of the case, pain, hemorrhage, emacia- 
tion and cachexia.” Surgical treatment of cancer of the esophagus 
is still floundering in this slough of despond, notwithstanding the 
fact that a means of diagnosis is available by which an endoesoph- 
ageal cancer no larger than a pea can be diagnosticated with a 
certainty that is as close an approach to infallibility as, anything 
known to medical science. 

The reason for this sad state of affairs is that the textbooks and 
most of the journal articles still ignore or slight the only early 
means of diagnosis and advocate exclusively or chiefly the methods 
of diagnosis that are ahcays negative in the early stages of the disease. 
How, under these circumstances, is a surgeon ever to have a chance 
to deal with the disease in the early stages? 
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The ultimate historj^ of nearly every case of cancer of the esoph- 
agus shows it to have been classed as a medical case until the 
patient was moribund from food and water starvation, cachexia, 
metastases and suffering. Then the surgeon was called in to do a 
gastrostomy on a dying man. Naturally the surgeon is not very 
enthusiastic over the results obtainable by gastrostomy on such 
a patient; and it is hopeless for him to try to develop a curative 
operation which of necessity is a major one, on such clinical material. 

The responsibility for this state of affairs rests not upon the 
practitioner, nor upon the internist, nor the surgeon, but rather 
upon the^ general failure to recognize the faet that, while esopha- 
goscopy is a rapid, safe and almost infallible means of making a 
diagnosis, it is so only in the hands of those who have sacrificed 
the time necessar.y to master the few but essential details of its 
technic. In the hands of the untaught, esophagoscopy is a danger- 
ous and misleading means of diagnosis. The fault then is that 
too few men ha^'■e considered it necessary or worth while to learn 
how to do esophagoscopy, and especially how to avoid the serious 
and fatal complications that are sure to follow, in a certain percent- 
age of cases, the uninstructed attempts to pass the esophagoscope! 

Blame for previous lack of courage to urge the need for training 
before attempting esophagoscopy rests heavily upon the author. 

Etiology, Incidence and Location. Irritation and Preexistent 
Disease. This is not the place to discuss the unsettled question 
of the etiology of cancer in general. It is conceded that irritation 
can be a factor in the localization if not in the actual cause of cancer 
(Coplin,^^’ Ewing® and others). The irritations peculiar to the 
esophagus are: (a) Those incidental to the passage, or, (b) stag- 
nation of foods, and to the (c) regurgitation of the acid contents 
of the stomach. Our statistics show a preponderance of cancers 
at the lower end of the esophagus, which is the region most subject 
to irritation by all three of these factors. Statistics of cases in 
Scotland and in China, as pointed out by A. Logan Turner,^ J. S. 
Fraser ,2 W. T. Gardiner® and G. Ewart Martin, “ show a preponder- 
ance (2 to 1) of cancers in the upper third, and especially in the 
postcricoidal region, some indeed invohdng the hypopharynx. This 
preponderance is regarded by the authors referred to as possibly 
caused by the drinking of excessively hot tea by women of^ the 
working classes. This is especially striking because the total inci- 
dence of cancer of the esophagus shows relative rarity in women. 
The high cancers, of the esophagus in China referred to by some 
authors as due to the eating of excessively hot rice is a very impor- 
tant observation, but is not quite so striking because of the prepon- 
derance in men ; but there seems to us little doubt that the relative 
insensitiveness of the esophagus to hot food or drink exposes it to 
injury from this cause in persons who have learned the trick of get- 
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ting the hot food or drink past the relatively very sensitive anterior 

portion of the tongue. .. 

One factor in irritation is stagnation. The esophagus normally 
empties itself downward without delay. If this is interfered with 
it tries to empty itself upward by regurgitation. Unlike the stomach, 
continued contact of food is abnormal and irritating. When to 
this are added the irritants quickly developed by fernientation of 
the stagnant food, we have an extreme degree of irritation that 
results in congestion and chronic esophagitis, as observed with the 
esophagoscope in hundreds of cases. While we have abundant 
esophagoscopic evidence of this static esophagitis and irritation as a 
factor in increasing the degree of stenosis and the rapidity of powth 
of cancer, our records do not indicate precancerous stenosis as a 
cause of cancer, certainly not as a frequent cause. Only about 5 
per cent of our cases gave a history indicating any delay in swallow- 
ing prior to what might be considered the onset of the cancerous 
obstruction. The 5 per cent of cases in which a preceding stenosis 
was probable includes cases of lye burns, pulsion diverticulum, 
probable luetic stenosis, probable spasmodic stenosis and preven- 
triculosis (so-called “cardiospasm’’). In 2 cases histologically 
proven and ultimately fatal, cancer developed at the edge of a pul- 
sion diverticulum. It thence descended into the esophagus in 1 
case; the other was not esophagoscoped later, but may have extended 
in the same direction. -In 3 other cases the history and enormous 
diffuse dilatation indicated a preventriculosis (so-called “cardio- 
spasm”) as a predecessor of adenocarcinoma at the hiatal level. 
In making deductions as to preexisting stenotic disease, it is well to 
include only cases in which there remains objective evidence of the 
preexisting lesion. Esophageal cancer, if free from the synergistic 
starvation, badly balanced diet and local irritation, is a disease of 
slow progress. We have had cases survive as long as five and six 
years. 

Our statistics approximately agree with those of practically all 
other observers in the preponderance of cancer at the normal points 
of narrowing, the cervical portion, the crossing of the left bronchus 
and the hiatal level. The region of the crossing of the left bronchus 
is often referred to as the level of the aortic arch or the bifurcation 
of the trachea. The physiologic narrowing in this region, however, 
corresponds to the crossing of the left bronchus, as observed at 
esophagoscopy, which is the only reliable means of getting such 
anatornic data in the living. The left bronchus presses toward 
the spine; the aorta at a slightlj^' higher level displaces sidewise 
toward the soft tissues. No fault can be found with the theory 
that these narrowings expose the mucosa to greater irritation than 
the intervening portions, and the clinical history of cancer almost 
everj’where in the body shows a predilection for sites particularly 
e.xposed to irritation (Coplin,^® Ewing®). 
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111 Siucoiun,^ espeeially lyinphosarconifl., long-continued irrita- 
tion and clironic irritation are conceded causes; but our 3 cases of 
sarconia of the esophagus afford no evidence as to etiology. The 
lesion in 1 case of l.yinphosarcoma was not primary in the esophagus. 

/]//c is undoulitedly an etiologic factor. Olir youngest patient 
with cancer of the csopliagus was nineteen years old, another patient 
was twenty-six years old; all the others were over thirty. About 
75 ])cr cent of the patients were between forty and sixty years of 
age, the sixth decade of life lieing the most susceptible. Our young- 
est patient with .sarcoma of the esophagus was a boy, aged six years; 
another patient was thirty -two years; one patient with lympho- 
sarcoma was aged forty-three years, the other, sixteen years. 

Sc:v should be considered perhaps rather a cause of location than 
a fundamental factor in etiology, because the total ineidence of 
cancer in the two sexes is not far fj’om equal. The difference of 
cancer incidence in the esophagus in the sexes is very striking. 
In our cases men preponderate in the proportion of almost 9 to 
1 (S7 -f per cent). The statistics of A. Logan Turner’ show a pre- 
ponderance of women, approximately 2 to 1. This preponderance 
of women, as pointed out by A. Logan Turner and J, S. Fraser ,- 
may be related to the fact that the cancers were chiefly among 
women of a class who drink frequently of tea excessively hot, 
a habit not prevalent among men in the same region. Viewed 
in this light the large incidence in women is not directly a matter 
of sex. The converse is true in China, where excessively hot rice is 
eaten by the men (Fraser-). 

Anomaly. In 1 of our cases we found a fistulous tract lined with 
apparently normal epithelium, situated about 2 cm. proximallj' 
from the upper border of the growth, in the middle third of the esoph- 
agus. Wliether there was any etiologic relationship or not, we of 
course cannot say. The fistula seemed blind at its lower- end on 
insertion of a fine forceps closed; no lower orifice could be 

demonstrated., . . 

In 2 of our cases of histologically proven cancer the sections 
showed mucous glands similar to those normally present in the 
gastric mucosa. These embryonal errors maj'' have been factors 
in the etiology of the malignant lesion by an inherent low resistance. 

It is more likely, however, that, as stated by James Ewing,® the 
sudden transition of epithelial tjqies which they present offers a 
predisposing factor for epithelioma. In this connection it is 
interesting lo note that of 16 cases of peptic ulcer of the esophagus 
at the Bronchoscopic Clinic, 6 were associated with the gastric 
glandular type of mucosa, as elsewhere reported. 

Pathology. Type of Grcnvth. In 671 cases in which a specimen 
was taken and reported upon as malignant the types of growth 
found were as follows: 
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Squamous-celled and at3T)icaI epithelioma . . . 

Basal-celled 

Adenocarcinoma . . . . • • • 

Lymphosarcoma 

Round-celled sarcoma . ^ 

Fibrocarcinoma iepithelioma developing on scar?) . 

Squamous-celled, plus gumma . ^ 

Squamous-celled, plus tuberculosis 

Mixed, type uncertain . . . . ■ 

Ulceration but probably malignant 


337 

2 

316 

2 

2 

1 

1 

1 

2 

7 


The foregoing does not include cases in which the specimen was 
reported negatively for malignancy, because in no such case did 
the progress, or any other phase of the case justify its inclusion 
in a list of malignant cases. The adenocarcinomatous type of 
growth was located in the lower third in almost all the cases. The 
squamous-celled type was found at all levels, but chiefly in the 
upper two-thirds. 

Sarcoma of the esophagus has been observed 4 times at the 
Bronchoscopic Clinic. One of these cases has already been reported.® 

Mixed Lesions. That tuberculous, luetic and cancerous pro- 
cesses can be combined in a mixed lesion in the esophagus, though 
rarely, has been established. That any 2 of the 3 may be com- 
bined has also been established and is less rare than the triple 
combination. For an excellent review of this subject, with a com- 
prehensive bibliography and the complete report of a well-studied 
case, the reader is referred to the article by L. W. Dean.'^ Our 
statistics show a combined lesion of lues with cancer and of tuber- 
culosis with cancer, but not of all 3 in one lesion in the esophagus. 

In 14 of our cases of histologically proven cancer a strongly posi- 
tive Wassermann reaction was obtained; All of these patients had 
dysphagia. Antiluetic treatment improved the ability to swallow 
in 10 of the patients, but as gastrostomy was done in 4 and in all 
the others the diet was regulated to prevent stagnation by eliminat- 
ing milk and solids, the improvement cannot be taken as conclusive 
evidence of a luetic lesion of the esophagus. In 1 case, however, 
the diminution of a large mucosa-covered nodular mass on the left 
wall (10, Plate II), as seen esophagoscopically after two months of 
saturation with mercury (11, Plate II), corroborated the diagnosis 
of a combined luetic and cancerous lesion. This patient ultimately 
died of cancer. 

In another of the cases with a strongly positive Wassermann 
reaction the histologic examination by Dr. Ernest W. Willetts 
showed, in addition to a typical squamous-celled cancerous process, 
in an adjacent portion of the specimen of tissue, free from epithe- 
lial infiltration, the vascular changes usually associated with lues 
and necrotic tissue suggestive of gumma. No spirochetes or bacilli 
could be demonstrated. Tuberculosis could not be excluded his- 
tologically, but no clinically demonstrable tuberculous process 
existed elsewhere in this patient. It seemed justifiable to consider 
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this case one of combined lues and cancer of the esophagus. He 
died ultimately of what was reported by his physician to be salvarsan 
poisoning. 

In a third case of strongly positive Wassermann esophagoscopy 
showed a reappearing purulent discharge from a fistulous opening 
with a mass of granulations at the margin. Tissue removed from 
this granulating area, examined histologically by Dr. Ernest W. 
Willetts, showed typically tuberculous elements, though no bacilli 
were demonstrable in the tissue. One week later another esoph- 
agoscopy was done. A small tube (7 mm.) was used to pass the 
suppurating area. The lower margin of the lesion was found bleed- 
ing freely from a granular area, from which a second specimen was 
taken. The esophagus at this point was tightly . strietured by a 
firm infiltration of the entire wall. The second specimen removed 
showed typical squamous-celled epithelioma. This patient had 
an advanced pulmonary tuberculosis with an abundant positive 
sputum. This was undoubtedly a combined tuberculous and can- 
cerous lesion, though which was primary it is impossible to say. 

In a fourth case, with strongly positive Wassermann, a squam- 
ous-celled epithelioma was found with a scar at its margin. Whether 
or not the scar was a cicatrized luetic lesion could not be determined. 
There was no history of swallowing a corrosive nor of difficulty in 
deglutition. The primary luetic lesion dated back twenty years. 
There was a small sacculated aortic aneurysm; the lungs were 
normal. 

In 2 other cases in which a diagnosis of pulmonary tuberculosis 
had been made, with a dysphagia supposed to be adenopathic 
compression, esophagoscopic examination revealed an extension 
of malignant disease primary in the lung; in 1 case a glandular- 
celled carcinoma, in the other a lymphosarcoma. In both cases 
the pulmonary lesion was revealed by bronchoscopy. Without 
a diagnostic bronchoscopy neoplasms of the lung are often treated 
for months, even years, under a mistaken diagnosis of tuberculosis. 

Multiple Primary Groioilis. In 2 of our cases two apparently 
separate lesions were found, the one about 2 or 3 cm. below tlie 
other, specimens from each showing the same type of growth, 
squamous-celled epithelioma. The esophageal mucosa between 
seemed normal. Whether or not they were instances of implan- 
tation metastases or of primary foci it is impossible to say; but 
there was no doubt about the isolation of . the respective lesions 
so far as gross esophagoscopic appearances of the mucosa were 
concerned. The same condition may have existed in other cases, 
but it is only rarely that a cancerous growth is seen early enough 
to pass beyond it for exploration of the subjacent esophagus. 

Metastases. Our records are so incomplete on the matter of 
metastases that it would be very misleading to give a summary. 
Unless the metastases were palpable in the neck, revealed in the 
ray or at the relatively few autopsies, no note was made. 
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Ulceration was present in most of the late oases of endoesophageal 
growths. It was more often apparent at peroral esophagoscopy 
than at retrograde esophagoscopy, It would seem, therefore, 
that the upper margin of the growth ulcerates earlier than the 
lower margin. In some cases the ulceration seemed to be an exten- ' 
sive melting away of the tissues with deep, sloughing, very foul 
areas. Some of these cases had a lumen larger than normal and had 
no dysphagia. 

Location of the lesions in reference to the region is referred to 
under etiology. The location as to endoesophageal or periesoph- 
ageal growths could not be determined positively in many of the 
cases because of the lateness of the stage of the disease at which 
the patient came in. The histologically evident types of structure, 
given in a foregoing paragraph, justify the inference that most of 
the esophageal growths start in the esophageal wall, and chiefly 
in the mucosa. 

Symptomatology. Early Symptoms. It would be better for 
suffering humanit}'^ if all mention of symptoms were omitted with 
the exception of those listed below as “early symptoms.” Practi- 
cally all other sj^mptoms are so late that to enumerate them serves 
only to perpetuate the fatal fault of late diagnosis on which the 
present 100 per cent mortality of this disease depends. These 
symptoms may seem trifling and vague— and they are trifling and 
vague— so much so that the patient often fails to notice them or is 
ashamed to mention them, and the practitioner either ignores 
them or attributes them to hysteria or morbid introspection. Often 
the patient is given a tonic at the only stage in which there will 
ever be any hope of curing the disease. These most important 
early symptoms are not mentioned in the textbooks or journal 
articles. They are described by the patient in such vague and 
varying terms that it is difficult to formulate them; but we shall 
give them as nearly as possible in the patient’s own words. In 
most instances these symptoms had not been connected by the 
patient directly with the later trouble and were recalled only after 
close questioning: 

1. “Slight, queer feeling in swallowing; but food went down all 
right.” 

2. “A feeling of nervousness about starting to swallow; after 
starting, food went down without any trouble.” 

3. “A feeling of nervousness in the neck.” 

4. “Vague sensation about the neck as of something wrong.” 

5. “A feeling of cramp around the neck.” 

6. “A feeling as if my swallow was not working right, but 
nothing seemed to stick until here lately,” 

/. Food sticking in the throat while eating in a hurry' but it 
went down itself all right, and I had no trouble for months after- 
ward; though I did not eat in a hurry any more.” 
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8. “A feeling as of a lump rising in my throat.” This occurred 
in many cases. ^ In some patients it had no relation to eating; in 
other patients it occurred at sight of food or thoughts of eating; 
in other patients at the beginning of a meal, but disappearing after 
a few mouthfuls had been swallowed. 

The foregoing early symptoms were elicited by close question- 
ing of the patients as to the onset of the disease. The patients 
were not sent in during this initial stage because neither they nor 
their physicians realized the importance of the symptoms. Many 
patients have stated that their physicians had said the trouble . 
was “just nervousness.” Evidently it was considered a “globus 
hystericus.” This condition we know, even when occurring as a 
manifestation of hysteria, to be not imaginary, but a spasmodic 
contraction of certain cervical or pharyngeal muscles, usually includ- 
ing the cricopharyngeus;® and such it seems to be in cases of foreign 
bodj'^ and of organic disease of the esophagus, such as malignancy. 
Wdien the spasm is excited b3'^ a malignant lesion this lesion is quite 
as often in the lower tnD-thirds of the esophagus as close to the crico- 
pharjmgeus muscle. In the cases in which the just mentioned vague 
statements were made bj'- the patients the cancer was in most 
instances in the thoracic esophagus. This is not remarkable when 
we recall the insensitiveness of the thoracic esophagus and indefi- 
niteness of localization of subjective sensations in this region. For 
instance, pain from a lesion in the thoracic esophagus maj’' be referred 
to the back, the epigastrium, the neck, the shoulder, or even to some 
more remote location. 

Cough is sometimes an early sj^mptom. Most cases of unex- 
plained cough should be esophagoscoped as well as bronchoscoped. 

Late Symptoms. It would be better for the development of thor- 
acic surgery, and for the ultimate good of humanity, if the late sj'^mp- 
toms were not mentioned at all. It is necessary, however, to include 
them here in order to present the palliative methods that have been 
found to prolong life and lessen suffering in the cases that have come 
to the Bronchoscopic Clinic. 

Dysphagia, odynphagia, pain, weight loss, hematemesis, ema- 
ciation and cachexia are all hopelessly late, so far as any attempt 
at cure of malignancy is concerned, ^^dien encountered, however, 
they call loudly for immediate ray study and esophagoscopy to 
discover and cure benign conditions, and to establish early the 
palliative measures that will prolong life in hopelessly ineurable, 
advanced cancer of the esophagus. D^'^sphagia, when fully devel- 
oped and prominently complained of by the patient, means obstruc- 
tion; and obstruction in a loose bag like the thoracic esophagus 
means a' well advanced lesion. Food will pass a small growth. 
Dj^sphagia is noticed somewhat earlier in cancers at the crico- 
pharjmgeal and hiatal levels, but it is always a late symptom. Cue 
of the erroneous statements often made is that the dysphagia in 
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cancer of the esophagus is progressive. In reality, as clearly shown 
by our records, it is, in its early stages, much more often intermit- 
tent; so much so that one of the commonest errors in inferential 
diagnosis is to exclude cancer because of sudden, recent onset. 
Many times- we have removed a bolus of food in what was supposed 
to be a foreign body case and found a well developed cancerous 
narrowing of lumen. The bolus of food had stuck either because 
excessively large, too hastily gulped, or too ill masticated to go 
through the lumen, which was adequate for better masticated food. 
Afterward static esophagitis and engorgement from irritation of 
the growth may perpetuate this suddenly appearing dysphagia. 
Often the artificial dentures or lack of teeth, incidental to the 
cancer age and conducive to ill-mastication, are blamed wholly for 
the stoppage; when in reality they are only partly responsible, and 
might even be regarded as a blessing in disguise, as giving to the 
alert practitioner an early sign of cancer of the esophagus. Only 
too often this early sign is ignored, sometimes even fatality results 
from an ill advised blind attempt to push the bolus downward with 
a bougie. Very frequently in cancer cases we get a history of 
such stoppage of a bolus which, however, had gone through spon- 
taneously, resulting in an erroneous diagnosis of spasmodic stenosis 
by practitioners who did not realize that the day of inferential 
diagnosis of esophageal disease is past. 

It is well to remember that dysphagia, odynphagia and spon- 
taneous pain may be absent. In 22 of our cases the esophageal 
cancer had not produced any difl&culty in swallowing. The lesion 
was discovered in the cervical esophagus in 16 cases referred for 
study as to the cause of a cervical adenopathy. In these cases 
the growth was small, but the metastatic leakage had been much 
earlier than is usual in the lower two-thirds of the esophagus. In 
the other 6 cases the absence of dysphagia was evidently due to 
the sloughing, liquefymg nature of the growth. In these cases 
esophagoscopy was done in a search for the cause of melena. 

Odjmphagia and spontaneous pain are also very late symptoms, 
pain being later, perhaps, than in cancer in any other region of 
the body. There is, often, distress from irritation of stagnant 
food and coexistent esophagitis; but the typical cancer pain asso- 
ciated with cancer elsewhere usually comes very late. In many 
cases the pain is never so severe as that seen in peptic ulcer of the 
esophagus. Often the pain of cancer is less than that of esophagitis. 

Hoarseness is nearly always present, in some degree, late in the 
progress^ of the case. Sometimes it is due to recurrent paralysis, 
as mentioned in the textbooks; but much more frequently it is 
due to an overlooked factor, namely, the overflow into the larynx 
of secretions and even of food and drinlc, owing to the subjacent 
esophageal obstruction. This most common cause of hoarseness 
has been overlooked in the literature. Occasionally it is due to 
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ar 3 i:enoid fixation from direct extension into the iarjoigeal motor 
mechanism from postcricoidal cancer. When paralj^sis is present 
it is much more frequently unilateral than bilateral. Obviously 
paralysis can result only from growths or metastases high enough 
to involve the recurrent nerve fibers, roughly speaking, in the 
upper half of the esophagus. 

Cough maj’- be a late symptom from overflow of secretions into 
the larjmx, because of absent or defective esophageal drainage of 
normal secretions. This mechanism is often overlooked. In some 
cases a severe laryngotracheobronchitis may result. Cough may 
also be present as a reflex from the neighborhood of the growth. 
Cough, productive of secretions, blood or food, may be present from 
erosion of the grovd;h through the wall of the. trachea or a bronchus, 
oftener the left, or, occasionally, into the parenchyma of the lung, 
oftener the right. 

Diagnosis. There are only two means by which an early diag- 
nosis of cancer of the esophagus can be made, namely: 

1. Roentgen-ray examination. 

2. Esophagoscopy. 

Onlj'" by these means will the diagnosis ever be made early enough 
to give the surgeon a chance to develop the technic of a curative 
operation; only by these means can efficient palliation be started 
in time to prolong the patient’s life. All other means are always 
negative in the early stages. 

Roentgeii-ray Examination. All esophagoscopists will agree with 
Ellen J. -Patterson® that roentgen-ray examination should always 
precede the esophagoscopy. In most cases the roentgenologist’s 
diagnosis will be correct; for absolute certainty esophagoscopy 
should follow the roentgen-ray examination. The fluoroscopic 
examination will reveal the esophagus in action; in other words, 
it permits examination of the function of the esopha^s— something 
that cannot be got in any other way, not even with the esopha- 
goscope. The fluoroscopic examination will not only often reveal 
evidence of malignancy, but it will exclude aneurysm. This con- 
dition is not a contraindication to esophagoscopy, because no 
esophagoscopist would poke his tube into an aneurysm involving 
the esophagus, which, of course, he can plainly see ahead of his 
tube-mouth; but when the ’fluoroscopist reports a sacculated s^neu- 
rysm against which the opaque mixture stops, or past which it 
slowly trickles, the diagnosis has been made and the indications for 
treatment are plain. 

Ray films, especially a well made stereoscopic pair, interpreted 
by an experienced roentgenologist, afford a very reliable rneans of 
diagnosis, and, taken with the fluoroscopic findings, the ray diagnosis 
will rarely call for revision. One invaluable diagnostic point afforded 
by the ray is information as to the lateral extent of the growth. 



JACKSON: CARCINOMA AND SARCOMA OF THE ESOPHAGUS 635 

This information can be had in no other way. As to the technical 
consideration of roentgen-ray diagnosis the reader is referred to 
to the articles by Manges,® Pancoast, Pfahler,“ Bowen,!® Hirsch!® 
and many other scientific and skilful roentgenologists who have 
studied this problem and developed the technic to its present point 
of practical perfection. 

It is necessary here to emphasize the necessity of attaching no 
importance whatever to negative ray findings except those of 
experts with the best apparatus. Many hospitals are handicapped 
in being unable to afford the best and latest of the frequently 
improved apparatus. Under these circumstances it is especially 
necessary to beware of negative findings. Even under these cir- 
cumstances, if they cannot be bettered, it is in all cases necessary 
to resort to the ray examination as the first step in the diagnosis. 

Esopliagoscopy. This is the final arbiter which gives all the 
certainty of direct examination with the eye, yielding objective 
evidence that, taken with the roentgen-ray examination, which is 
also an objective method, relegates all inferential methods to 
third place, if not to desuetude. All inferential methods, including 
the bougie, depend upon obstruction, whereas with the esophago- 
scope the walls of the esophagus are examined for the presence of 
lesions. Every crease and fold is exposed to inspection by the eye. 
The great safeguard in esopliagoscopy as compared with the bougie 
and all similar methods'is that you can see what is ahead of the distal 
end. You do not push when you see tissue, normal or abnormal, 
ahead of the tube-mouth. By the esophagoscopic appearances alone 
the diagnosis has been correct in about *92 per cent of the cases of 
endoesophageal cancer at the Bronchoscopic Clinic, inconclusive 
in 6 per cent, unconfirmed in 2 per cent. These figures omit con- 
sideration of biopsy; in no instance has a positive histologic diagnosis 
of cancer been proven erroneous. 

With the -esophagoscope we have been able to make a diagnosis 
before the stenotic stage in 28 patients, and we have every reason 
to believe we could have made it thus early in practically all the 
cases of esophageal disease that started endoesophageally if they 
had reached the esophagoscopist early. 

If for any reason a first esopliagoscopy is inconclusive, a second 
esopliagoscopy or as many more as desired may be done. Being 
done without anesthesia, general or local, and, if the patient is in 
good condition, without hospitalization, it has sometimes been 
deemed advisable to study a case at esophagoscopies repeated 
every week or oftener. Prolonged fasting is unnecessary; four 
hours are deemed sufficient after liquid food. In a few weeks 
esophagoscopic and roentgenologic study has usually sufficed to 
clear away all doubt even in the most obscure cases of periesopha- 
geal malignancy. 
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DESCRIPTION OF PLATE I. 

Illustration of the Misleading and Fatal Results op Blind Bouginage for 
Diagnosis. Painted from a Postmortem Specimen by the Author. 

The patient had been admitted moribund with mediastinal hemorrhage and 
empliysoma. The trachea is opened through the ‘‘rings’’ to the right of the mem- 
branous posterior wall; the larynx is laid open from behind; the esophagus is split 
doum the right wall as far as the diaphragm. The perforation e\’idontly had been 
made by a bougie, shortly before admission, causing the fatal mediastinal hemorrhage 
shown by the huge blood-clot. The edges of the perforation showed no histologic 
evidence of malignancy. The bougie had eiddently gone through normal esophageal 
Mall, ivhere the lumen "was not pathologically stenosed, above the cricopharjmgeus, 
and far above the cancer, M'hich is seen in the esophagus at the level of the diaphragm 
surrounded by a mass of Ijunph nodes under the pleura. The danger of perforation 
by a blindly passed bougie through cancerous tissue is frequently mentioned, but the 
greater danger of perforation of the perfectly normal wall is not so generally realized. 
It is also noteworthy that tliis patient was treated for a supposed “cardiospasm” 
at tluee different clinics before reaching the place where an erroneous diagnosis of 
cancer of the cervical esophagus was made because the bougie was arrested in the 
neck and came back bloody! No csophagoscopy was done in this case because the 
patient ivas dying -when admitted. 


PLATE II. 

Endoscopic Views of Carcinoma and Sarcoma of the Esophagus. 

These ^dews ■were sketched by the author from memorj'^ shortly after the respec- 
tive csophagoscopies, hence represent a n'cw of the interior of the esophagus at a 
certain level in the particular cases, the patient being in the dorsal position in each 
instance. No anesthetic, general or local, was used, a fact which must bo borne in 
mind when considering color.- The sketches serve to illustrate the modern method 
of diagnosis of esophageal disease by looking at the lesion. They also show' how' 
accurately a specimen, u'hen desirable, can be taken from any selected part of the 
lesion. 

1. Normal esophageal folds as seen at the moment the esophagoscope enters the 
thoracic esophagus. The delicate pink, velvety surfaces, the soft folds flattening 
without resistance at the approach of the tube-mouth and idclding to the slightest 
manipulation of the tubal lip; the resilient respiratory recession and advance; the 
pulsatorj’- movement of one wall at certain levels; — all these are, esophagoscopically, 
so characteristic of the normal esophagus, to the accustomed observer, that .any 
abnormality in color, form or movement is instantly apparent. The sketch shows 
the image during the momentary pause at the end of the e.xpiratory phase. 

2. Whitish, nodular form of carcinoma on the posterior wall of the upper end of 
the esophagus in a u'oman, aged fifty-eight years, udio for over a year and a half 
was thought to have had “spasm of the esophageal muscles.” “cardiospasm,” 
“neurasthenia,” “major hysteria,” finally “mental derangement,” bec.ause of increas- 
ing “globus hs^stericus” and, later, “refusal” (II) to su'allow food, for which she was 
ultimately placed in a psychopathic institution. She u’as fed with a stomach-tube, 
the passage of which was thought to rule out organic esophageal disease. After having 
consulted specialists in various parts of the -world she came under the observation 
of an internist who at once decided the esophagus should be looked at Avith the esoph- 
agoscope. It required thirty seconds to find the lesion, make an csophagoscopic 
diagnosis of cancer and take a specimen, -which Dr. B. L. Crawford found to bo a 
squamous-cellcd epithelioma. The symptomatic simul.ation of a neurosis by cancer 
of the esophagus is A^ery frequently observed by csophagoscopists. 

■ 3. Cancer of the thoracic esophagus in a man, aged tAA-enty-six years, sent in AA-itli 
a diagnosis of “cardiospasm.” Form more often than color is the csophagoscopic 
criterion of malignancy. The anterior (upper) fold is not Aurj"- different in color from 
the normal mucosa, but it is granular, almost nodular, Avith fung.ations which at a 
later stage are often quite exuberant. The creases between the folds are filled with 
oozing blood. 

4. Cancerous infiltration of the thoracic esophageal A\'all in a man, aged forty- 
five years, supposed to have spasmodic stenosis in the middle-tliird of the esoph- 
agus. Here again the color of the mucosa was not far from normal; but the hard- 
ness, the rigidity, the absence of the normal characteristics of moA'ement incidental ^ 
to respiration, pulsation and manipulation described above (1) 'were deemed so 
characteristic of malignant infiltration that an csophagoscopic diagnosis of cancer 
AA’as made. As it AA'as deemed inadAusable to take a specimen at this stage, it AA'as 
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requested that the patient be sent back in six weeks. (See the legend to the following 
illustration, 5.) An esophagoscopic diagnosis of malignancy was made, however, 
on the conditions here described, and an immediate gastrostomy was advised, but 

was postponed. _ ■. j -j 

5. Same patient as in the preceding illustration (4). The anterior rounded ridge 
of infiltration has ulcerated; a center slough, discolored with bismuth sulphide, is 
ready to come away. The edges are beginning to fungate, which renders the taking 
of a specimen perfectly safe. This was done, and Dr. B. L. Crawford reported upon 
the specimen, squamous-celled epithelioma. The relatively rapid progress of^ the 
ulceration was probably due to the constant presence of stagnant, fermenting, irritat- 


ing food. 

6. On the right wall is seen an old scar. This was probably due to the swallowing 
of lye, twenty years before, of which there was a very clear history. The bleeding 
fungations at the .distal edge of the scar looked so suspicious of malignancy that 
they were nipped off and sent to the laboratory. Dr. Ernest W. Willetts reported 
upon the specimen as undoubtedly squamous-celled epithelioma. 

7. Boy, aged sixteen years. Lymphosarcoma involving the anterior wall of the 
esophagus, at the level of the crossing of the left bronchus. This patient had no 
difEculty in swallowing. He was supposed to have asthma, causing him to “wheeze 
and to cough until he vomited.” He was referred for bronchoscopy because of the 
asthmatic symptoms. The bronchoscopic findings shown in the following illustra- 
tion (8) led to the esophagoscopy. Air-bubbles were seen at the depressed necrotic 
area, and a hissing sound was heard through the esophagoscope when the patient 
voluntarily coughed at request. Part at least of the dark grayish color of the exudate 
is due to sulpliided bismuth. 

8. View do^vn the left main bronchus of the patient referred to in the preceding 
illustration (7). The bleeding granular mass on the posterior ‘wall -of the bronchus 
emdently was part of the growth visible esophagoscopically (7). What appears 
like a grayish slough was partially sulphided, swallowed bismuth that came tlnough 
from the esophagus. Blood was oozing among the fungations. 

9. Woman, aged forty-two years. Difficulty in swallowing diagnosticated can- 
cerous on three previous occasions because of arrest of the bougie, the tip of which 
came back bloody, and of the history of progressive dysphagia and emaciation. 
The yellow, globular mass protruding in the ragged, irregular opening was scooped 
out with the mechanical spoon and found to be cheesy d6bris and thick pus, with 
a few giant cells and elements of glandular structure. No tubercle bacilli were 
found,- but Dr. Ernest W. Willetts deemed the process suppurating tuberculosis of 
the mediastinal glands rupturing into the esophagus. There was no clinical or ray 
evidence of active pulmonary tuberculosis. Dr. Russell H. Boggs stated that, there 
were slight indications of healed apical lesions. The patient made a good recovery, 
with normal swallowing, and was above normal w^eight four years later. 

10. Man, aged forty-seven years. Gastrostomy had been done before admission. 
This illustration show's a mixed lesion, luetic and cancerous. The large, smooth, 
rounded mass on the left wall was not very hard and was movable with the tube- 
mouth. Because of the 4 -H Wassormann reaction it was deemed best not to take 
a specimen. The patient W'as put upon energetic antUuetic treatment, which 
resulted in the total disappearance of the dysphagia. 


11. The same patient as in the preceding illustration (10) ; esophagoscopic appear- 
ances after two months of energetic antiluetic treatment (KI and Hg prot.) . The 
nodular mass, W’hich W'as probably a gumma, is seen to have disappeared; but the 
granular mass has increased in extent and is fungating exuberantly and oozing blood 
freely. Three endoscopists at the Bronchoscopic Clinic w'ere unanimously of the 
opinion that the fungating lesion W'as cancerous. This diagnosis W'as doubted by the 
attending physician because of the total disappearance of dysphagia under antiluetic 
treatment, the gastrostomy tube ha-ving been entirely abandoned. A specimen Avas 
therefore taken and W'as reported by Dr. Baxter L. Crawford as squamous-celled 
epithelioma. The progress of this case confirmed tins diagnosis. 

12. Peptic ulcer of the esophagus in a man, aged forty-seven years, suffering from 
dysphagia, odynphagia, severe nocturnal substernal pain extending through to the 
back. These symptoms, w'ith obstruction to the passage of a bougie which came back 
bloody had led to the diagnosis of cancer of the esophagus. The patient was emaciated 
apparently from pain, sleepless nights and Avorry in anticipation of a death by cancer 
rather than from lack of nomishment. The border of the ulcer Avas hot hard and a 
small esophagoscope would pass it, going on through the hiatal esophagus into the 
stomach, Avhich was about eight centimeters below the lower border of the lesion 
A specimen removed from the edge of the ulcer shoAved no evidence of malignancv' 
only inflammation and ulceration. Histologic elements of gastric mucosa and/glan- 
dular structure led to the diagnosis of peptic ulcer of the esophagus, starting in an 
esophageal island of gastric mucosa. 
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To get a chance to make an early diagnosis of cancer of the esoph- 
agus, it is necessary to see patients before the development of 
more than a very slight degree of stenosis. As noted under sjunp- 
tomatology, very vague descriptions by. the patient of early symp- 
toms are often either overlooked or classed as “globus hystericus.” 
It is to be expected that if every patient complaining of the vague 
symptoms referred to under symptomatology is esophagoscoped, 
many purely neurotic patients will be examined. But this is ines- 
capable if cancer of the esophagus is to be diagnosticated early. 
Over and over again we have made an inferential diagnosis of 
globus hj'stericus, or of a neurotic condition, passed an esophago- 
scope and found a cancer of the esophagus. There is no way in which 
to distinguish betiveen the globus of h^ysteria and the globus of 
organic disease except by the esophagoscope. As elsewhere herein 
mentioned, the opinion of the roentgenologist is often decisive as 
to purely neurotic conditions, and should alwaj'^s he had before 
esophagoscopy; but usually the roentgenologist will advise esopha- 
goscopy also. In no case is full justice done to the patient in making 
an inferential diagnosis of globus hystericus witliout the ocular 
evidence afforded by the roentgen-ray and the esophagoscope. 

Esopliagoscopic Appearances.' Endoesophageal malignancy devel- 
ops at a very early stage characteristic and unmistakable appear- 
ances. These have been fully described (Jackson®), and are well 
known to esophagoscopists. Anyone who has seen many cases of 
cancer in the pharynx and who is also, accustomed to monocular 
vision through an endoscopic tube, will rarely, if ever, fail to recog- 
nize ulcerative, fungating cancer of the esophagus, such as illus- 
trated in Plate 11. Some delay in espphagoscopic diagnosis arises 
in the periesophageal growths producing a compression stenosis 
of the esophageal lumen. In these cases the presence of a hard, 
stenosing mass palpable with the tube-mouth outside the wall and 
obliterating the soft, resilient unfolding of the normal esophageal 
wall (1, Plate II) is diagnostic to the experienced esophagoscopist. 
When these appearances are present the esophagoscopist will 
always consult with the roentgenologist who is able in practically 
every such case to outline the exterior border of a periesophageal 
growth. The internist will exclude pulmonary tuberculous, and 
suppurative disease that might produce a secondary compressive 
adenitis, and lues will be excluded by the usual_ means. _ 

Approached thus from four angles the diagnosis of periesophageal 
malignancy comes as near certainty as is possible in any neoplastic 
disease without biopsy. Certainly, the percentage of error will 
be small even if we were compelled to stop there. But in a large 
percentage of cases of periesophageal disease a subsequent esoph- 
agoscop 3 ^ after a month or two will show the fungating form of 
lesion from which a specimen may safelj'’ be taken. Anjm^ay, it 
is not in the periesophageal, but in the much more frequent endo- 
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esophageal cancers that hope of surgical cure lies. In considering 
esophagoscopic appearances it must be remembered that mediaS' 
tinal abscess may compress the esophagus; but it is softer to pal- 
pation with the tube-mouth or swab. At a later stage, when the 
abscess has discharged into the esophagus, the orifice of the fistula 
may be confusing, especially if granulations are exuberant; but 
the oozing of pus is usually quite noticeable; and, most irnportant, 
in all such cases it is at once manifest to the esophagoscbpist that a 
specimen may be taken with perfect safety. The histologic report 
will be decisive. If the first specimen be inconclusive, a second, 
or as many as desired, may be taken at subsequent esophagoscopies. 

Peptic Ulcer. There is only one condition with which cancer is 
likely to be confused in esophagoscopic appearances, namely, that 
rare condition, peptic ulcer. Minor mucosal erosions of the esoph- 
agus are relatively common, and aphthous ulcers are not very 
rare; but large, deep ulcerations are so rare that many esophago- 
scopists of large experience have not seen a case. In all there have 
been 16 of these cases that have come to the Bronchoscopic Clinic. 
All but 2 of them were in the lower third of the esophagus, and 
in 6 of them histologic structure suggestive of gastric mucosa was 
demonstrable. That all of them were located on islands of gastric 
mucosa is possible, but there was nothing to substantiate such a 
belief in any except the 6 cases. The esophagoscopic appearance 
of these peptic ulcers as elsewhere described by the author is not 
unlike the gastroscopic appearances of gastric ulcer. In all cases 
of suspected peptic ulcer of the esophagus, biopsy will decide with 
certainty. 

Biopsy. In over 92 per cent of the cases the diagnosis by esoph- 
agoscopic appearances alone ultimately has been found correct. 
So far as a palliative treatment such as gastrostomy is concerned, 
no specimen need be taken, because such measures are strongly 
indicated anyway; but when it comes to a radical surgical procedure, 
such as transthoracic esophagotomy, the surgeon desires to have 
peptic ulcer, gumma, foreign body, esophagitis, cicatricial and 
spasmodic stenosis and other benign conditions excluded before 
undertaking a possibly fatal exploration. Histologic examination 
of an esophagoscopically removed specimen affords the absolute 
certainty that is necessary to get a man in good general health to 
submit to an operation of very high mortality. If the patient 
is not in good condition he will not survive the operation. During 
our more than thirty years’ experience' we have never had a histologic 
diagnosis of cancer based upon an esophagoscopically removed spec- 
imen found absolutely erroneous. Specimens sometimes are incon- 
clusive, but when this occurs other specimens are taken. There are 
often cases in which we deem it unnecessary to take a specimen, 
and there are other cases in which we deem it unwise to take one! 
In the latter case a later esophagoscopy will usually reveal a lesion 
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from which a specimen may be taken with safety. No anesthetic, 
general or local, is used. Esophageal lesions, neoplastic or otherwise, 
are insensitive to the taking of a specimen of tissue. 

Examination of the Patient. As just stated, esophagoscopy is the 
one great and only method without which a diagnosis of esophageal 
cancer cannot be made early and without which a diagnosis cannot 
be made with certainty, even late. If follows, therefore, that esoph- 
agoscopy should be done in every patient presenting any symptom 
whatever of the slightest abnormality in the swallowing function. 

However, this does not mean that esophagoscopy is the first 
step in tlie making of a diagnosis. On the contrary, while it is 
first in importance, it is the last step in the orderly procedure by 
which a diagnosis of esophageal disease should be made. 

The following are the steps in the procedure for the diagnosis 
of esophageal disease at the Eronchoscopic Clinic: 

1. A complete history is taken. 

2. Complete examination of nose and throat, including mirror 
examination as to: (a) Defective motility of the lar^mx, (b) infiltra- 
tion from extension of a hypopharyngeal growth, and (c) accumu- 
lations of secretions in the pyriform fossas, indicating impaired 
esophageal drainage. Any or all of these may indicate esophageal 
disease. Severe dysphagia and odynphagia may be due to disease, 
benign or malignant, of the epiglottis, pharynx or larynx. 

3. Physical examination, complete, including careful examina- 
tion of the lungs, heart, circulation, etc. 

4. Urinalysis, sputum test, hemoglobin test, blood count, etc. 

5. Wassermann test. 

6. Fluoroscopic examination first for aneurysm, then with an 
opaque mixture, as to the functioning of the esophagus. 

7. Roentgen-ray examination of the chest for disease of the 
pleura, lungs, heart and mediastinum as well as the esophagus; first 
without then with a swallowed opaque mixtm’e. 

8. Complete gastrointestinal ray study. This sometimes is 
omitted, but omission is seldom advisable unless a hopelessly 
advanced cancer of the esophagus is discovered by the previous 
ray study. 

Positive findings in any of the foregoing examinations do not 
necessarily obviate the necessity for an esophagoscopy, nor contra- 
indicate it. But extensive, painful, ulcerative tuberculosis of the 
epiglottis or larynx, for instance, with a fluoroscopically normal 
esophageal lumen and swallowing function, constitute a combina- 
tion of evidence upon which we often decide not to do an esophago- 
scopy or to postpone it pending further observation. If, however, 
fluoroscopy shows narrowing of the mediastinal esophageal lumen,- 
as by glands or neoplasm, esophagoscopy may be called for in 
cases with tuberculous laryngeal disease. In malignant disease 
of the larynx, unlike tuberculous laryngeal disease, esophagoscopy 
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is of the utmost importance to determine contraindicating metas- 
tases along the hypopharyngeal or esophageal wall. If there are 
nodular elevations or cc.npression or infiltration of the wall of the 
thoracic esophagus indicating mediastinal metastases, laryngectomy 
is hopeless and contraindicated (Jackson®). 

A patient with lues or pulmonary tuberculosis may have cancer 
of the esophagus: We have seen quite a number of such coinci- 
dent diseases, though rarely as mixed lesions, as elsewhere herein 
mentioned. We often decide, in case of a strongly plus Wasser- 
mann test, to wait for a thorough course of mercury before doing 
esophagoscopy for diagnosis. 

Errors in Diagnosis. Practically all the errors in diagnosis of. 
esophageal malignancy arise from dependence on methods that 
are always negative in the early stages and on inference instead 
of objective evidence. Of 110 cases of esophagoscopically proven 
malignant disease of the esophagus, in 87 an inferential diagnosis 
of neurotic conditions had previously been made either by our- 
selves, tentatively, or by our. predecessors tentatively or positively. 

One of the most common errors in the inferential diagnosis of 
esophageal disease based on the history of the case is to exclude 
cancer in favor of spasm because of the patient’s positive assertion 
that he never had any trouble in swallowing until a few days or 
weeks previously, when suddenly a piece of meat or other food 
stuck because insufiiciently masticated. This sudden onset of 
symptoms is very common in cancer (Turner^). In many such 
cases at the Bronchoscopic Clinic we have found well-developed 
cancer which must have been present for many months. Any 
well-masticated food will, without diflSculty, go through an esoph- 
ageal lumen of 6 mm. diameter; yet an imperfectly masticated 
bolus will stick, for a time, at least. It is not until this happens 
that the patient’s attention is called to any difficulty in swallowing. 
This explains the sudden onset. In other instances a sloughing 
type of growth may be at times only slightly obstructive. But 
why do the patient injustice of trying to make an inferential diag- 
nosis of esophageal disease when the esophagus is open to direct 
examination of the eye by a simple and safe technic that requires 
no anesthetic, general or local, and no hospitalization; that involves 
no more annoyance than having a tooth filled; and that requires 
but a few minutes? 

Apart from the vague “neurotic” symptoms elsewhere herein 
referred to, there is only one point in the history of the case that 
is of great importance in the early diagnosis of cancer of the esoph- 
agus, and that is the history of food having at some time or other 
stuck for a moment or longer. But this is not diagnostic. In 
other words the liistory of the case is of value chiefly as eliciting an 
indication for esophagoscopy. It cannot be too strongly urged 
that it should be part of all routine history taking in all hospitals 
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to ask every patient, regardless of the ehief eomplaint, these two 
questions: 

"1. Have you ever noticed any trouble in swallowing food or 
liquids?” 

“2. Do you remember ever having had food lodge for a time 
before going down?” 

All internes should be thus instructed and all printed instruetions 
for the filling in of history blanks should have these questions 
printed on them. By this means opportunities for early esoph- 
agoscopic diagnosis would be afforded and many diagnostic errors 
would be eliminated. 

In 12 cases of cancer of the esophagus coming to the clinic the 
patients had an enlarged and diseased lingual tonsil, and in 4 of the 
cases we felt inclined inferentially to regard this as tlie cause of 
the dysphagia of which the patients complained. In all 12 cases, 
however, esophagoscopy revealed a cancer in the esophagus. In 
a number of other cases, however, esophagoscopy showed the 
esophagus to be normal. Therefore while the lingual tonsil should 
always be thought of as a cause of dysphagia, as so well denion- 
strated by J. Arnold Jones,^^ every such case should be esopha- 
goscoped. Endocrine disturbance, as suggested by IMr. Jones, 
may be very intimately connected with globus hystericus and the 
vague sensations often noted in such cases; but malignant disease 
of the esophagus occasionally at its very incipiencj'- gives rise to 
sensations quite as vaguely described by the patient. If we are 
ever going to diagnosticate esophageal and hjqiopharjTigeal malig- 
nancy early, almost all of these patients must be esophagoscoped. 

One of the most frequent of diagnostic errors arises from the use 
of the blind bougie, which is in reality an inferential method; Those 
who use it infer that when it goes tlmough there is no cancer, though 
it may have gone tlirough the esophageal wall into the mediastinum, 
or have passed a small early or late sloughing nonobstructive 
cancer; if it meet an obstruction they infer that tlie obstruction 
is cancerous, even though the obstruction may be normal wall; 
if it show blood on withdrawal, they infer that the blood comes 
from a cancer and not from normal or inflamed mucosa; if it be foul 
they infer that the odor comes from an ulcerating cancer and not 
from stagnant food* and secretions, or a septic mouth> or septic 
faucial lymphoid tissue. There have come to the Bronehoscopic 
Clinic 21 cases of cancer of the lower end of tlie esophagus in which 
an erroneous diagnosis of cancer of the upper end of the esophagus 
had been previously made by the bougie. These erroneous diagnoses 
were all made with localization at about 15 to 17 cm. from the 
upper teeth, which is the level of the cricopharyngeal fold. This 
region was found normal at esophagoscopy except in the cases in 
which a false passage was found. ^ 

All esophagoscopists agree with the following admirable sum- 
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mary of Mr, Tilley,^® giving reasons why a bougie should never be 
used in a case of suspected cancer: 

“1. It may fail to detect any obstruction when the growth is 
small, or even in advanced cases when rapid ulceration fails to 
produce stenosis. 

“2. If an obstruction is met with, the bougie affords no more 
than presumptive evidence of its nature. 

“3. Fatal results have followed the use of the bougie even in 
shilled hands, as a result of perforation of the thin diseased walls 
of the esophagus in the immediate neighborhood of the growth.” 

To this I should like to add a supplementary paragraph: 

4. Fatal results have followed the use of the bougie as a result of 
perforation of the perfectly normal wall of the esophagus far above 
the growth in some cases, and in other cases in which no growth 
whatever existed. 

Plate I illustrates a case of death from mediastinal hemorrhage 
due to blind bouginage in skillful hands. Arrowsmith^® and many 
others have reported similar cases in the literature. Similar cases 
are shown by specimens in many large medical and surgical museums 
in this country and Europe. Trousseau said, in effect, that all these 
patients died sooner or later of the bougie. 

If for any reason an esophagoscopist were unavailable we would 
abide by the decision of a competent roentgenologist, and under 
no circumstances would we submit our patient to the risk of the 
dangerous, inconclusive bougie. 

Prognosis. It was stated by the author,® many years ago, that 
the mortality of malignant disease of the esophagus was, at 
that time, 100 per cent. Notwithstanding the great advances 
since made in the surgery of malignancy elsewhere in the body the 
ultimate prognosis of esophageal cancer remains the same today. 
There is every reason to believe, however, that the reason for this 
is that the surgeons have never had a chance to develop the technic 
of a curative operation because the diagnosis is never made early. 
The reason why the diagnosis is never made early is that the text- 
books and journal articles give chiefly or exclusively diagnostic 
methods that are always negative early in the disease. When the 
time comes in which esophagoscopy shall be resorted to promptly 
on the appearance of certain very vague symptoms there is ample 
justification for the belief that the surgeon will cure a good per- 
centage of patients. Squamous-celled endoesophageal carcinoma 
is not an aggressive type of malignancy. On tlie contrary it is a 
mild, slow and for a long time purely local process. Under pal- 
liative treatment, if the patient is never permitted to be short of 
an abundance of water and a full allowance of properly, balanced 
food elements, _ most cases will survive at least two years from the 
onset of the disease, and some have survived as long as five years. 
One lived six j^ears. Patients running the gauntlet of late inferen- 
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tial diagnosis, and leading a precarious existence of various degrees 
of food and water starvation, depressed and acidotic, on a diet 
of intermittent supplies of raw eggs and meat broths, may not 
survive a year from the probable time of the, onset of the disease. 

Treatment. Resection of the Esophagus. Until some now 
unknoAvn method of treatment of cancer of the esophagus shall have 
been discovered we must look to the surgeon for hope of cure. 
Nor should the gravity of the procedure deter us, since we know 
that the disease involves 100 per cent mortality. There is good 
reason to believe endoesophageal cancer is curable surgically, at 
some levels at least, if a sufficientlj'- early diagnosis be made. The 
fundamental reason for the tliousands of agonizing deaths from 
cancer of the esophagus is false education. The mind of the medical 
student and the medical profession is so saturated with the idea 
that cancer of the esophagus is to be detected by obstruction to 
the passage of a bougie, in a patient with dysphagia, pain, cachexia 
and emaciation, that the surgeon never gets a chance to cure esoph- 
ageal cancer while it is still a local process. IVIien every patient 
mentioning the slightest abnormality in swallowing, or even slightest 
abnormal sensation in the cervical, retrosternal or epigastric region, 
is considered not necessarily neurotic, but possibly cancerous, sur- 
gery will show better results. When such a patient shall be referred 
at once to the roentgenologist for fluoroscopic arid roentgenographic 
study of the esophagus, esophageal cancer will be discovered earN 
and a new era in esophageal surgefj’- will have been established. In 
most of such cases esophagoscopy should follow the roentgen-ray 
examination, and always in all cases in which the roentgenologist 
suspects esophageal abnormality. Few surgeons, today would wish 
to expose transthoracically the mediastinal esophagus with a view 
to resection for cancer without having the esophagoscopist’s con- 
firmation of the diagnosis. When a diagnosis can be made by other 
means it is not only uncertain, , but the patient almost invariably 
has become a bad subject for a major operation. Practically all 
esophageal resections up to the present time are done upon such 
cases. It is no wonder the results are so discouraging, They would 
be so with cancer anjnvhere in the body. 

The foregoing statement of opinion as to the surgical curability 
of earlj'' esophageal cancer is based not on cures, but on some of 
the findings at the Bonchoscopic Clinic, which may be suriimarized 

as follows: _ . 

1. Over 90 per cent of all the cases fall into two classes, namely: 

(a) Adenocavcinomata at the lower end of the esophagus. 

(b) vSquamous-celled cancer in other locations. 

2. This leads to the conclusion that the disease at the lower 
end of the esophagus started at the cardial margin. If discovered 
at the start, such cases would offer good chances of cure by exsec- 
tion through an abdominal incision. We do not refer here to exten- 
sive gastric cancer reaching the esophagus very late. 
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3. The squamous-celled type, which with us has been the most 
common, means in most cases an endoesophageal beginning. Here 
we have a local process of a relatively low degree of malignancy. 
It is reasonable to expect a good percentage of cures if the surgeon 
could get the patient in this stage, but he never does, and never 
will, so long as present obsolete diagnostic methods are taught in 
the medical schools and promulgated in our journals and text-books. 
Our experience abundantly confirms the statement of Willy Meyer^^ 
when he says: 

“There is one important characteristic of cancer of the esophagus 
that should be especially emphasized, namely, that it is the most 
benign of all' carcinomas of the gastrointestinal tract. Its growth 
is comparative!}'’ slow; it remains localized for a long time; has 
little tendency to metastasis in other parts of the body, or in the 
lymphatic glands, and is not very apt to recur.” 

Splendid fundamental work in resection of the esophagus has 
been done by Torek, Miller,^® Meyer,i^ Janeway and Green, 2 ° 
Lilienthal,^^ Muller,^^ Hedblom^^ and others. The lacking essen- 
tial is early diagnosis, which could be furnished by esophagoscopy 
not only early, but with the absolute certainty essential to getting' 
the consent of a comparatively well man to an operation he may 
not survive. 

Palliative Treatment The most important palliative measure 
is very early gastrostomy to stop the mechanical irritation of 
passing and lodging food and the chemical irritation of fermenting 
and stagnant food and secretions saturated with oral infections. 
As Da Costa and Shallow have said, “No surgeon would stretch 
a cancer.” Instead of trying temporary mechanical means to 
keep the esophagus open, it is better to follow the cardinal rule 
of surgery to “Let the inoperable cancerous mass alone; put it 
at rest.” The writers who oppose gastrostomy state that it has 
had, in their hands, a very high operative mortality. These two 
facts must be taken together. Opposition to gastrostomy means 
an invariably late operation. Late operations for anything always 
have a high mortality, but in esophageal cancer late gastrostomy 
means operation upon a patient moribund from cachexia, inani- 
tion, acidosis, and, worst of all, water starvation. Such patients 
are the worst possible surgical subjects, even for a minor operation. 
It is no wonder they fail to react. The tissues will not take up 
water after it is put in the stomach in the worst cases. Up to this 
time tlie case has been a medical one. It is now turned over to 
the surgeon. No wonder the surgeon joins in condemning gas- 
trostomy. Another reason for discrediting gastrostomy is the 
mental depression that really comes from acidosis. As previously 
pointed out,^^ gastrostomized patients unless watched will drift 
into a diet exclusively of raw eggs and meat broths. No one 
could be happy on such a diet even if swallowed normally. Saliva 
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is also necessary. If an early gastrostomj^ is done and the esophagus 
put at rest with only water by mouth, saliva will go through for a 
long time. 

Radium is useful in some cases, as shown by Fielding 0. Lewis, 2 ® 
Pancoast, Newcomet, Douglas Quick and others. As pointed put 
by Quick, overdosage must be carefully avoided. 

Roentgen-ray. In our experience, in inoperable cases, patients 
will live longest under a combination of early gastrostomy, a 
varied, well balanced diet bj’’ tube, plenty of water by mouth and 
deep' rpentgen-ray treatment. We have seen objective evidence 
of benefit from tlie ray in cases treated by Manges, Pancoast 
Pfahler, Bowen, Cohen, Borzell and others. 

Conclusions. 1. It was stated by the author many years ago 
that the mortality of malignant disease of the esophagus was, at 
that time, 100 per cent. Notndthstanding the great advances made 
in the surgery of malignancy elsewhere in the body the ultimate 
prognosis of esophageal cancer remains the same today* 

2. There is every reason to believe, however, that the reason 
for this is that the surgeons have never had a chance to develop 
the technic of a curative operation because the diagnosis is never 
made early. 

3. The reason Avhj’- the diagnosis is never made early is that the 
textbooks and journal articles give chiefly or exclusively diagnostic 
methods that are always ncgatim early in the disease. 

4. Wlien the time comes in which esophagoscopy shall be resorted 
to promptly on the appearance of certain very vague symptoms 
there is ample justification for the belief that the surgeon will cure 
a good percentage of patients. 

5. Squamous-celled endoesophageal carcinoma is not an aggressive 
tjqie of malignancy. On the contrary, it is a mild, slow and, for a 
long time, purely local process. 

6. Under palliative treatment, if the patient is never permitted 
to be short of an abundance of water and a full allowance of prop- 
erly balanced food elements, most cases will survive at least two 
years from the onset of the disease, and some have survived as 
long as five years. One lived six years. 

7. Patients running the gauntlet of late inferential diagnosis, 
and leading a precarious existence of various degrees of food and 
water starvation, depressed and acidotic, on a diet of intermittent 
supplies of raw eggs and meat broths, may not survive more than 
a year from the probable time of the onset of the disease. 

8. The- bougie as a diagnostic means is not only dangerous, but 
it is inconclusive because inferential; and it is always hopelessly 
late. A cancer must be well advanced before it will stop a bougie. 

' Even fatal cancer of the esophagus may not be obstructive. 

9. The bougie as a therapeutic measure hastens death either 
by perforation or by increasing metastases. As stated by Da Costa 
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‘‘No surgeon would stretch a cancer.” As stated by Shallow No 
surgeon would forcibly dilate malignant stricture of the esophagus 
any more than he would forcibly dilate cancer of the rectum. 

10. There are only two means by which an early diagnosis of 
esophageal malignancy can be made, namely: (1) Roentgen-ray 
examination, and (2) esophagoscopy. All other means are late, 
inconclusive, and some of them dangerous. 

11. By esophagoscopy endoesophageal cancer can be diagnos- 
ticated not only early, but with the absolute certainty essential 
to getting the consent of a comparatively well man to an opera- 
tion he may not survive. 

12. Endoesophageal cancer can be diagnosticated just as early, 
just as quickly and just as certainly as cancer of the cervix if an 
opportunity for esophagoscopy is afforded early. 
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PULMONARY NEOPLASM: A CLINICAL STUDY OF THREE 

CASES. 

By David Greenberg, M.D., 

NEW YORK. 

(From the Medical Service and the Pathological Laboratory of the Lebanon Hospital.) 

Introduction. The accumulation of case reports both in hospital 
statistics and in the medical literature of new growths of the lungs 
is evidence of its frequency. Up to a feAV years ago lung neoplasm 
was considered to be one of the rarer medical diseases. The intro- 
duction of the roentgen-ray, however, has brought to light many 
cases which vmuld otherwise have been missed. More recently 
the bronchoscope has come into more general use and has helped 
to discover neoplasm of the larger bronchi. The newer agents may 
enable us to turn these cases over to the surgeon or the roentgeno- 
therapeutist early enough to remove them from the realm of the 
hopelessly incurable. 

This study is based on 3 cases of lung tumor which presented 
totally different clinical pictures. The object of tliis report is to 
emphasize the difficulties of early diagnosis and the importance 
of thorough physical and laboratory investigation. 

Historical. Morgagni,^ in 1708, was probably the first to men- 
tion cancer of the lung. He mentions an autopsy where ulcus 
cancrosum was found in the lung. Bayle,^ in 1810, describes 3 
cases of phthisis cancereuse, and Laennec,* in 1818, speaks of 
encephaloid tumor of the lung. Stokes,^ in 1842, describes several 
varieties of cancer, and Eberman,® in 1857, collected 72 cases. The 
more important contributions to the subject, however, appeared 
only after cellular pathology was studied and understood, The 
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earliest microscopical investigations were made by Langhans,® in 
1871, and Marchiafava,^ in 1873. Subsequently many noteworthy 
contributions were made, and a number of original papers and 
reviews were published. Reinhard,® in 1878, collected 27 cases. 
Wolf, 9 31 cases in 1895; Paessler,!® 74 cases in 1896; Sehrt,“ 177 
cases in 1904. In this country Adler^^ collected 464 cases in 1912, 
and Scott and Forman'® reported 120 additional cases in 1916. Since 
then, and especially following the influenza epidemic, many more 
cases are to be found in the literature. 

Frequency. Primary malignancy of the lung is said to be present 
in about 1 per cent of all cancers, and about one-third of 1 per 
cent of all necropsies (according to Ewing'^ and Adler'®). Males 
are more often afflicted than females, and no age is exempt. 
McAldowie'® reported a case of lung tumor in an infant aged five 
and a half months. The greatest number of cases, however, occur 
between forty and seventy years of age— over 80 per cent in Adler’s 
series. The right lung is more commonly involved than the left. 

Etiology. The etiology is not known. Tuberculosis, anthracosis, 
chronic bronchitis, interstitial pneumonia, fibrosis, influenza and 
influenza-pneumonia are mentioned as possible causative factors 
by various authors. Manifestly no cause can be definitely estab- 
lished for this form of malignancy until the cause for malignancy 
in general is found. 

Anatomy and Pathology. Both bronchi and lungs are developed 
from an infolding of the primitive esophagus. These consist of 
simple tubes lined by a double layer of epithelium, which later 
becomes differentiated into three distinct kinds of epithelial tissue. 
In the fully developed fetus the trachea and larger bronchi are 
lined by tlmee layers of epithelimn, an outer cylindrical-cell or 
goblet-cell layer, a middle layer of spindle-shaped cells and an 
inner layer of wedge-shaped cells resting on a basement membrane. 
Mucous glands are found throughout the bronchial tree being 
situated in the submucosa and are lined by a single layer of goblet 
cells. The mucous membrane of the smaller bronchi retains its 
ciliated columnar character, but consists of a single layer of cells 
gradually merging into flat pavement epithelium in the alveoli. 
Thus it is clear that carcinoma of the lung may arise from any of 
these structures, bronchial epithelium, mucous gland epithelium 
and alveolar epithelium. 

The lyruphatics of the lungs are of two kinds— deep and super- 
ficial (Miller'®). The deep lymphatics are peribronchial and 
perivascular and anastomose at points Of division of the bronchi 
forming plexuses. These bunphatics become sparer as the smaller 
bronchioles are approached, there being none in the alveolar wall. 
The peripheral Ijunphatics are distributed over the pleura, forming 
a fairly dense plexus and anastomose with the deep lymphatics as 
they follow the pleural veins. The normal flow in both these sets 
of lymphatics is toward the hilum. 
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Classification. Carcinoma of the lungs and bronchi may be 
classified according to gross anatomy, histology or histogenesis. 
Ewing’s^^ classification based on histogenesis is followed by most 
authors, three types being distinguished: (1) Tumor arising from 
the mucous membrane of the bronchi; (2) tumors arising from 
mucous gland of the bronchi; (3) tumors arising from alveolar 
epithelium. 

To be sure, in advanced cases it is often impossible to determine 
from where the original tumor arose. The clinical history, together 
with the roentgen-ray examination, are at times of indispensable 
value in establishing the origin of a given tumor. Generally car- 
cinomata of the broncliial epithelium follows along the walls of 
the bronchi, at times filling the lumen with papillary projections. 
In some cases necrosis occurs in the superficial tissue, leading to 
excavation and bronchiectasis. The surrounding pulmonarj’’ tissue 
(alveoli) becomes involved later, but not as uniformally nor as 
completely as in tumor arising from the pulmonary alveoli. Car- 
cinoma arising from mucous glands sometimes produce character- 
istic tumors possessing many goblet cells. They are usually limited 
to the bronchial wall, the lining epithelium of the bronchi remain- 
ing intact and stenosis rather than dilatation of the bronchi is the 
rule. Microscopically these tumors ma^’’ contain numerous secret- 
ing or goblet cells. Carcinoma arising from pulmonary alveoli 
may be diffuse or nodular, and necrosis is a prominent feature. In 
their growth they produce either complete or partial filling of the 
alveoli with cuboidal, cjfiindrical or flat cells. Squamous-cell 
tumors, however, may also arise in the bronchi. According to 
histological appearance, three types are described cylindrical-cell 
tumors, poljonorphous-cell tumors and squamous-cell tumors. 
Some use a purely clinical classification based on whether or not 
the tumor in the lung is local, diffuse or general. It is local when it 
involves but a small area of lung; diffuse, when it affects a fairly 
large portion of pulmonary tissue, - usually extending into other 
lobes; lastly, it is generalized as when there are metastases outside 
the lungs. 

Metastasis. Metastases of lung tumor are commonly widespread. 
In Adler’s^^ series the bronchial lymph nodes were involved in 31 
per cent of the cases, the mediastinal nodes in 12 per cent, cervical 
lymph nodes in 6 per cent and the tracheal lymph nodes in 7 per 
cent of the cases (50 per cent for all brniph nodes). The liver 
was involved in 26 per cent, the pleura in 13 per cent, kidney in 
15 per cent, brain in 13 per cent, heart and pericardium in IS per 
cent, adrenals in 10 per cent and the bones in 15 per cent of the 
cases. In order of the frequency they are: (1) Regional lymph 
nodes; (2) liver; (3) heart and pericardium; (4) kidneys; (5) abdom- 
inal lymph nodes; (6) pleura; (7) brain; (8) bones, where it may 
be widespread ribs, spine, skull and sternum are involved in the 
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order named. I cannot find any figures as to the frequency with 
which inguinal and axillary glands are involved. Approximately 
25 per cent of the cases show no metastases at autopsy. 

Case Reports. Case I. —Hospital No. 42092. male, aged 
forty years, who was admitted to the Lebanon Hospital, October 
4, 1923, with the following complaints: Pain and swelling of 
small joints of hands and feet, fever and headache, and cough. 

About four months prior to admission pain, swelling, redness 
and stiffness of hands and feet appeared. At the same time, he 
had headaches, some general weakness, and loss of appetite. Loss 
of sexual power and constipation became manifest within two 
weeks before admission, and he sought admission ehiefly because 
of pain in hands and feet and loss of sexual power. The patient 
did not think that he had lost weight. 

Physical Examination. General appearance was that of a fairly 
well developed, but anemic looking, man. The head was negative. 
The neck showed fairly large masses of glands in both supraclavicu- 
lar regions; there was considerable edema about the tissues at the 
base of the neck. There was no evidence of inflammation about 
these supraclavicular masses. 

The lungs showed diminished expansion in the right side, with 
flatness in the upper two-thirds of the right lung, both anteriorly 
and posteriorly, and dulness at the base. The breathing was 
distant bronchial, with a distinct cavernous quality to the expira- 
tion. At the left apex there was dulness, and the breath sounds 
were distant bronchial. There were no rales heard. The abdo- 
men was negative. The extremities showed the joints of both 
hands, and feet were red, tender and stiff and swollen. This was 
especially well marked at the metacarpophalangeal joints. The 
distal phalanges were thickened and showed the changes usually 
associated with pulmonary osteoarthropathy. The reflexes were 
normal. 

The temperature was 101° F.; respiration, 24; pulse, 100; weight, 
135 pounds; blood pressure, 106/36. , 

Laboratory examination showed: Blood: Hemoglobin, 68 per 
cent; red blood cells, 3,600,000; leukocytes, 13,000; polymorpho- 
nuclears, 80 per cent; lymphocytes, 20 per cent. The blood Was- 
sermann, sputum, stool and urine were negative. 

The roentgen-ray showed a dense irregular shadow occupying 
the upper two-thirds of the right lung, obliterating all the marking. 
This could either be an effusion or a neoplasm. The pathological 
report on a small supraclavicular node removed soon after admis- 
sion was adenocarcinoma. 

Clinical Cmirse. Mnle under observation in the hospital the 
temperature ranged between 99.5° and 101.5° F. Weakness and 
anemia became marked, and loss of, weight was very noticeable. 
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Enlarged axillary glands appeared about October 12, first on the 
left side and then on the right. These persisted and became 
larger. The cough became more persistent and productive; his 
appetite became verj'^ poor and his joint pains did not clear up. 
He lost ground steadily, and on November 2, 1923, his family 
removed him to another institution against our advice, where he 
died, several hours after admission. There, an incomplete necrojisy 
showed, in addition to an extensive right lung and pleural involve- 
ment with adenocarcinoma, the presence of a considerable sanguine 
purulent effusion into the right pleural cavity. 

Case IL— No. 85663. B. S., a male, aged sixty-seven years, 
was admitted, November 7, 1923. He was discharged, November 
28, 1923, with a negative family history and a negative previous 
history''. 

The patient came into the Lebanon Hospital, complaining of 
cough and dyspnea, hemoptysis, loss of weight and weakness, 
which began about three months ago with a cold in nose and throat, 
lasting three days. The cough developed soon after the head 
cold, and was productive of a whitish sputum. There was some 
pain in the left chest and moderate dyspnea about the same time. 
The co-ugli was not distressing until about four days before admis- 
sion, when sputum was blood-streaked and remained so up to 
admission. Dyspnea was very marked by now. Patient stated 
that he lost 30 pounds in weight since onset of cough and dyspnea. 

Physical Examination. This showed an emaciated and weak- 
looking old man, sitting up with an eft’ort and breathing with 
diffieulty. 

The chest showed retraction of supraclavicular and infraclavicu- 
lar as well as intercostal spaces. This was more pronounced on 
the left side. 

Over the entire left chest expansion, fremitus and the breath 
sounds were very much diminished. The breath sounds, however, 
were of a distinct cavernous quality, best heard with the naked 
ear. The percussion note was flat on the left side from the apex 
downward, except at the very base where it was dull. The right 
side showed exaggerated breath sounds, with prolonged exjDiration 
throughout. There were a few scattered rales over the riglat base. 
The rest of the examination was essentially negative. 

The temperature was 101.2° F. on admission, but soon became 
subfebrile, and during the second and third week of the hospital 
stay it was fairly normal, even though clinically the patient was 
much worse. 

Laboratory Examination. Blood: Hemoglobin, 68 per cent; 
red blood cells, 3,500,000; leukocytes, 10^500; polymorphonuclears, 
82 per cent; lymphocytes, IS per cent. The blood Wassermann, 
sputum and urine were negative; blood chemistry was normal; 




Case. I. — Massive involvement of right lung, with patient never complaining of 
■any symptoms referable to respecting system. The glands in both supraclavicular 
region when markedly enlarged and patient had marked osteoarthropathy. 



■Case II.— Diffuse involvement of left side and nodular infiltration on right side with 

rapidly progressive coiuse. 




Case III. — Hilus involvement with onset of pain in gluteal region. 
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blood-pressure, 130/70; phenol sulplioneplithalein test: 13 per cent 
first hour and 12 per cent second hour. 

Rocnigciiogram: Dense shadow involving whole left pulmonary 
field. The density is less in the apical region. There were numerous 
miliary infiltrations studding the upper two-thirds of the right lung, 
becoming conglomerate along the middle third about hilum. The 
trachea is pulled to the left. 

Conclusion. A probable new growth in the left lung, with 
miliary metastasis in the right lung. 

Clinical Course. He grew perceptibly worse insofar as Ins dyspnea 
increased; cyanosis became permanent. He developed periods of 
orthopnea. His sputum was profuse and at times blood-tinged. It 
was repeatedly negative for tuberculosis. He left the hospital on 
his own responsibility, November 28, 1923, in rather poor shape and 
died three weeks later. 

Case HI.— M. D., a male, aged forty-nine years, was admitted 
to the Lebanon Hospital, November 26, and was discharged, 
December 12, 1923. 

The family and previous history was negative. He Avas admitted 
complaining of pain in the left buttock and the left leg and slight 
cough. Four weeks before admission he was suddenly seized with 
pain in the right iliac region and in the right side of the abdomen. 
Soon thereafter he began to have pain oA'^er right loAver costal 
region. The pain Avas in the nature of an ache, continuous, but 
aggravated on motion and Avorse at night, causing loss of sleep, and 
only relieved bj'^ narcotics. This lasted about ten days, AAdien 
the pain in the leg and abdomen gradually let up, but the pain 
OA’^er the loAA^er left chest became more intense. About this time 
a cough appeared, and following the appearance of the cough he 
developed pain in the left leg, especially in the mid-tibial region 
AAdiich AA'^as tender. This left-leg pain was quite severe, and per- 
sisted up to admission. During the month preceding admission 
he lost his appetite, became constipated, had an occasional night- 
SAveat and some pain on urination. The patient did not think 
that he had lost weight. 

Physical Examination. The patient was a pale and moderately 
emacited man who Avas more or less apathetic, as if in pain. The 
head, neek and chest shoAved nothing abnormal. There AA’^as some 
tenderness in the right upper abdomen and lower costal area (tenth 
and eleventh ribs). This tenderness appeared to be rather super- 
ficial, unlike the pain due to involvement of an abdominal viscus. 
Deep pressure over the ribs, however, caused exquisite tenderness. 
There was also some tenderness over the vertebral spines from the 
first to the sixth dorsal spine and over the mid-tibial region. The 
rest of the examination, including a routine neurological examina- 
tion, shoAved no other abnormalities. 
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The temperature on admission was 99° F. and rose to 101° F. 
soon afterward, and during observation the temperatui-e varied 
between 99° and 102.4° F. 

Laboratory Findings, The blood showed a moderate anemia; 
the urine showed a trace of albumin with an occasional lij’^alin 
cast. The blood chemistry, was normal. The Wassermann on the 
blood was negative, and the spinal fluid Wassermann was weakl3'^ 
positive. The stomach content after an Ewald meal was normal. 

At this junction no diagnosis was ventured, and it was decided 
to resort to roentgen-ray study of the gastro-intestinal tract and 
the osseous system. To our surprise, while studying the ribs, on 
December 1, 1923, a dense irregular shadow was seen to occupj’’ 
the region of the right hilum infiltrating the adjacent pulmonarj’- 
tissue. There was no abnormality seen in any of the bones studied 
(tibia, iliacs, spine and ribs). The roentgenologist (Dr. J. Bower) 
concludes that there was definite evidence of primary neoplasm 
in the limg. 

Peculiarly enough, even after the roentgen-raj’^ evidence of right- 
lung involvement, the clinical examination yielded no physical 
signs. About a week afterward, however, an area of diminished 
breathing just above the right base posteriorly e-xtending from 
the spine to the axilla was recognized. Dulness appeared over 
the same area about the middle of December, six weeks after the 
onset of illness. About this time a mass was felt in the right upper 
quadrant, which was thought to be possiblj”^ due to nietastatic 
involvement of the liver. A roentgen-ray examination of the iliac 
region this time showed some areas of rarefaction,' probablj'^ due to 
metastasis. 

While under observation in the hospital the patient developed 
prolapse of the rectum, causing him a great deal of distress. He 
lost ground for a while and then remained stationary'-, except for 
the cough which was more or less progressive. He also lost con- 
siderable weight. On December 19, 1923, he was removed to 
another institution for deep roentgen-ray and radium therapy. 
He was heard from about four months later, when his condition 
was said to have somewhat, improved under treatment. 

Discussion. A perusal of the above clinical histories leads one 
to the belief that pulmonary neoplasm is not always manifested 
early bj'^ symptoms referable to the lung. In but one of the cases 
(Case II) did the patient complain of cough early'- in the disease. 
In another case the pain due to metastasis evidently appeared 
much before one suspected the lung affection. These facts forcibly 
emphasize the importance of complete clinical and laboratory 
investigations, when symptoms and signs are not explicable on an 
obvious basis. To be sure, a diagnosis of pulmonary neoplasm 
may"^ not be made on insufficient data, but suspect it one may, and 
in order to rule it out will require complete laboratory and clinical 
study. 
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The role of infection, and more particularly influenza with the 
resultant epithelial proliferation and atypical metaplasia as a pos- 
sible source of irritation, is mentioned and stressed by many authors. 
Moise,^^ in a comprehensive study of 5 cases, is inclined to that 
belief, and Winteritz and McNamara,^^ both from a study of the 
pathology of influenza and from experimental data, are led to 
the same view. Surely there is an evident increase in the number 
of cases of lung tumor in the past five or six years. However, fas- 
cinating as theorizing about the subject as to the genesis of tumor 
of the Imig may be, it must be admitted that the evidence so far 
adduced indicating influenza, even as a contributary cause, is but 
circumstantial in nature, and can therefore not be regarded as 
convincing from a scientific standpoint. For the incidence of 
cancer elsewhere, which is also admittedly increasing according to 
mortality tables and reports from life insurance sources, is more 
easilj'- explained on a basis of better diagnosis, and more correct 
death reports in general, rather than on a basis of some particular 
phenomenon, such as the influenza epidemic. Further studies 
along experimental lines, once the true etiology of influenza is 
found, may prove more fruitful. At present one can but guess at 
the cause of cancer anywhere in the body. 

Summary. A report of 3 cases of primary pulmonary neoplasm 
is presented, together with a discussion of the increased frequency 
of this disorder. 
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INTERMITTENT COMPLETE HEART-BLOCK AND VENTRICULAR 

STANDSTILL. 


By Leslie T. Gager, M.D., 

AND 

Harold E. B. Pardee, M.D., 

NEW TOKK. 

(From the Electrocardiographic Laboratory of the Now York Hospital.) 


The observation of a patient ivho at times liad complete heart- 
block, with Adams-Stokes attacks due to ventricular stoppage, and 
at other times a normal heart beat with a normal auriculoven- 
triciilar conduction time, seems worthy of reporting. Especially is 
this so since we were able to secure electrocard iographical records 
of the cardiac mechanism preceding and following the attacks. 
Moreover, the occurrence of intermittent complete heart-block 
and syncope, with normal conduction between attacks, has been 
recorded so rarely that Carter and Dieuaide,^ in describing a case 
of their own, collected only eight definite instances in the litera- 
ture. The case which we wish to report corroborates certain of 
the physiological facts associated with the Adams-Stokes syn- 
drome, and illustrates in a striking manner the effect of digitalis 
in precipitating these syncopal attacks, in the presence of a block 
already complete. 

Case Report. S. B., aged fifty-nine years, white, occupation a 
checker, was admitted to the First Medical Division of the New 
York Hospital, the service of Dr. Lewis A. Conner, on December 
23, 1919, complaining of weakness, dizziness and fainting spells. 

The family history was negative, and the patient recalled no 
infectious diseases, except gonorrhea without complications. In 
particular, there was absence of cardiorespiratory sjmptoms of 
disease. • 

The onset of the present illness was two weeks before admission, 
with weakness and palpitation. Two or tlnee times a day fainting 
spells began to occur, with loss of consciousness for periods of two 
to three minutes. Such attacks were preceded, by weakness a,nd 
dizziness, and the patient found if he lay down at the beginning 
unconsciousness did not ensue. 

Physical examination on admission disclosed a well developed 
and well nourished man, lying in bed without dyspnea. There 
was slight cyanosis of the lips and face. The jugular veins were 
distended, and their pulse rate was rapid, 100 per minute. The 
apex rate was 26, with a regular rhytlim. Relative cardiac dul- 
ness extended 12 cm. to the left in the fifth interspace, and 4 cm. 
to the right in the fourth interspace. In addition to the heart 
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sounds, which were normal, there could be heard, inside the apex, 
faint, short, muffled sounds, sometimes two and sometimes three, 
in each diastole. There was a faint blowing sj'^stolic murmur at 
the apex. There was no pulse deficit. The peripheral arteries 
were markedb^ sclerosed, and the blood pressure was 140/75. _ The 
abdominal organs were not felt, tliere was np edema and pupillary 
reactions and tendon reflexes were normal. The Wassermann 
blood test was negative; the blood picture was normal, with hemo- 
globin 85 per cent, and the urine contained a faint trace of albumin.^ 

Subsequent Record. Three attacks of syncope were observed on 
the day of admission, with dj'-spnea and stertor, pallor, loss of 
consciousness, and general muscular spasticity. No further 
attacks occurred during the following week, the ventricular rate 
ranging from 24 to 32 beats, with a rise on two occasions to 44. 
The treatment during this period was rest in bed, with atropin 
(gr. fhi)} mouth, four times a day. 

On December 31, atropin was discontinued and standardized 
tincture of digitalis was given (0.65 cc per cat unit), 1 dram at 
4 P.M., a second dram at 6 p.m. At 12.20 a.m., on January 1, the 
patient had an attack of dizziness, lasting ten minutes. At 9 a.m. 
was seen the first sjmcopal attack since the day of admission. At 
11.30 A.M. four attacks occurred during fifteen minutes, and in 
the afternoon the paroxysms became more numerous, the use of 
atropin being without effect. The duration of these attacks was 
usually from thirty to sixty seconds. There would be a period of 
ventricular asystole of from six to twenty seconds, then the fit, 
with the gasping for breath, agonal expression, rolling of the eyes, 
extreme pallor and syncope of varying duration, followed bj'- return 
of the pulse, with flushing and sweating. During one series of 
frequent attacks the radial pulse would come back at a rate of 
about 72, would suddenly cease, a fresh spasm ensue, and so on 
quite continuously until the reestablishment of a ventricular rate 
of 20 to 24 per minute. The blood pressure on January 2 was 
144/70. 

Another dram of tincture of digitalis was given on January 3. 
The attacks diminished in frequency and ceased on January 5. On 
January 6 an electrocardiogram showed 2 to 1 rhythm to be present. 
Right vagus pressure caused an increase of this block to a higher 
grade. There was a slight attack on January 7. The pulse-rate 
rose to 60 to 64 beats per minute at the wrist on January 11, and a 
record on January 16 showed that normal conduction and rhythm 
were present. The blood .pressure was 150/70. On January 24 
the patient was discharged with normal rhythm and free from 
. symptoms. 

After working without incident for nearly five months the patient, 
on June 19, had two short attacks, marked by dizziness, weakness 
and “flushing in the fingers,” without loss of consciousness, Hp 



658 


GAGER and Pardee: 


came into the hospital on June 24, ^^^th a ventricular rate of 42 
and a venous pulse rate of about 90. On June 29 occurred three 
slight attacks for the first time since this admission, and notwith- 
standing a second negative Wassermann test, because of the posi- 
• tive venereal history, 0.2 gm. of neoarsphenamin was given intra- 
venousl}'^. Three hours later, at 6 p.m., a series of attacks began 
which continued throughout the night and the next day, at the 
rate of two to three an hour. On July 1 the paroxysms were 
almost continuous, but following the intravenous injection of 
adrenalin (15 minims, 1 to 1000) the ventricular rate rose to 66, 
and after two or three short paroxysms thej'" ceased entirely for 
one and a quarter hours. 

On July 2, following adrenalin, the ventricular rate became 66, 
with a pulse of good quality, and regular. Suddenly the pulse 
became irregular and almost imperceptible at a rate of about 100. 
The patient became pale with labored breathing, and the presence 
of ventricular fibrillation was suggested bj’^ the irregular faint 
heart sounds. The cessation of the pulse ciit short this condition, 
a typical convulsive attack occurred, and these continued until 
the patient became permanently unconscious and died, July 3. 

Necropsy. At the necropsy, performed by Dr. R. G. Stillman, 
the heart, which weighed 425 gm., was found firmly contraeted. 
The left auricle was dilated and was lined by an endocardium 
thickened, white and smooth. The segments of the mitral valve 
were thickened and contracted, and the chordas tendinece were 
shortened. There was a calcified ring about the left auriculo- 
ventricular orifice for about three-quarters of its circumference. 
“The muscle is firm and presents no focal lesions, but is rather 
more j^ellowish in color than normal, and appears as though there 
were some increase of fibrous tissue in it,” The aorta was not 
enlarged. The coronarj^ and larger arteries were moderately 
atheromatous, but there was no narrowing of the lumina of the 
former. 

The conduction system showed no gross abnormality, though 
the calcified ring must have lain in close proximity to it. Unfor- 
tunately, the conduction system was not examined in serial sec- 
tions. The sections of ventricular muscle showed no abnormality. 

It is possible and probable that the calcareous changes around 
the mitral orifice had involved the bundle. 

Electrocardiographical records of this patient were made at inter- 
vals from the day of his first admission to shortly before his death. 
They show complete heart-block and the transition through 2 to 1 
rhythm to a state of normal conduction, and later the recurrence 
of the complete heart-block. Electrocardiograms illustrating these , 
phases are reproduced. Fig. 1, secured on admission, shows com- 
plete block vfth the auricular rate 92, and the ventricular rate 27, 
per minute. The prolongation of systole to 0,64 second is note- 




January 3 showing paroxysmals of ventricular tachycardia 
with complete heart-block, followed by ventricular stoppage. This record is by Lead I 
and the three parts of it are continuous from above downward, overlapping slightly 
as can be seen. The figures are the duration in seconds of each interventricular 
interval. The large movements at the end of the record are due to the onset of a 
convulsion. 








Fig. 4. — Record of January 29 showing complete heart-block with a very slow 
ventricular rate, about 18 per minute. 
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worthy, but is common with such slow heart rates. The Q-R-S 
group has a duration of 0.12 second, but the presence of the supia- 
ventricular form indicates that the impulse, as is usual with com- 
plete heart-block, arises from the A-V node or at least from a 
part of the A-V bundle above its branching. During this record 
the ventricular beat is quite regular, .but on January 2 records 
were obtained with an irregular ventricular action of about 15 to 
the minute. The pauses between beats were sometimes as long as 
six or eight seconds and varied irregularly. At the same time, the 
auricles were regular at 94 per minute. The ventricular waves, as 
in Fig. 1, showed an origin in the A-V node or bundle. 

Fig. 2, taken on January 3, when frequent paroxysms were in 
progress is of particular interest as showing the cardiac mechanism 
before the attack. The first portion of the record, which is by 
Lead I, shows ventricular tachycardia. The ventricular rate is 60; 
the auricular rate is 100. Both chambers are regular in rhythm. 
At the fourteenth beat there is a change in the form of the ven- 
tricular complex. The duration of the Q-R-S group diminishes 
from 0.14 second to 0.12 second and later to 0.1 second, and the 
form of the waves comes to resemble more nearly the usual com- 
plexes of this lead as seen in Fig. 1. Both the Q-R-S and the T 
waves are changed. The diastolic interval lengthens irregularly 
as this change in the form of the waves takes place, and finally, 
after two still longer pauses, the ventricles cease beating. The 
gradual decrease in the irritability, along with a change toward 
the normal in the waves of the ventricular contractions, suggests 
that the stimulus for the heart beat is changing its location from 
a point in the (right?) ventricle to a point in the A-V bundle 
above its branching. 

This lengthening of the diastolic interval with change in location 
toward the A-V node was observed in the other records of this 
patient which showed the cessation of the ventricular beat. It 
would seem that the A-V node at this time was unable to main- 
tain a spontaneous beating, and only when the ventricular centers 
took over the function of stimulus production could the heart 
beat be maintained. The lowered irritability of the node which 
caused the slow irregular beating on January 2 had now given 
way to a complete depression of irritability. 

The attacks ceased on January 5, and on January 6 a record 
showed partial heart-block, the auricular waves being followed 
alternately by a normal conduction interval (0.16 second) and 
by a failure of conduction. This 2 to 1 block continued for 
several days, and Fig. 3, taken on January 16, showed a normal 
heart beat, 60 per minute, with normal A-V conduction time 
(0.16 second). A change in the T wave was seen as might have 
resulted from the 3 drams of tincture of digitalis which were given 
on January 1 and 3. It has disappeared in Fig. 3, which shows 
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ventricular waves like those of Fig. 1, exeept that there is a more 
definite left ventricular predominance. 

On April 1 the patient returned for a reeord which was quite 
similar to Fig. 3 and showed normal conduction. 

Fig. 4 was taken on June 29, during his second admission, on the 
day he began the series of, attacks tliat proved fatal. Complete 
heart-block is present, the auricular rate being 85 per minute, 
while the ventricles beat regularly at 19 per minute. The small 
size of the Q-ll-S group in all leads of this record is probably due 
to a poor physiological condition of the muscle. There was no 
significant difference in blood pressure whether eomplete heart- 
block (excluding, of course, the time of attacks) or partial block 
or normal rhythm was jjresent, and the size of the T Avave during 
periods of complete block, compared with its amplitude during 
normal yl-T' conduction, indicates the more forceful ventricular 
contraction associated with the sloAver rate. 

Discussion. The clinical interest of this case attaches to the 
intermittent conqffete heart-block Avith normal A-V conduction 
intei’A^ening, and to the periods of A^entricular standstill, during 
AA'hich the patient exhibited all of the usual sequelre of such attacks: 
the sensation of flushes in the fingers and otlier parts accompany- 
ing momentary cessation of the beat; the loss of consciousness 
AAdiich commonly, though not alAA^ays, occurs AAdien stoppage lasts 
more than two to three seconds, and finally the epileptiform seizures 
that supervene after asystolic periods of from fifteen to tAA^enty 
seconds’ duration. In the reported cases there haA^e been AAnde 
Awiations in the duration of standstill before conAuilsions occur. 
In the record from our patient taken on January 2, AA'hen the 
A^entricular action was very sIoav and irregular, tlie waves char- 
acteristic of muscular spasticity appeared after six seconds of ven- 
tricular stoppage. At tlie other extreme, in a patient reported by 
Wiltshire,^ periods of stand.still up to sixty-seven seconds occurred 
AAuthout convulsive movements. The most prolonged duration of 
ventricular stoppage so far reported aa'Us for one hundred and 
thirty seconds, AAdiich AA^as observed in the patient of Stengel,® 
and in this case convulsions occurred. 

Of paramount importance, is the opportunitj’’ to analyze the 
electrocardiographic records of A'^entricular stoppagd ifi man, for, 
naturally these are still rare, though the phenomenon has been 
recognized for a full century. The polygraphic records that have 
been secured from time to time IiaA'^e throAvn mucli light on the 
phj'^siology of A'^entricular stoppage, but particularly important 
observations on A^entricular standstill in dogs haA''e been made by 
Erlanger and Hirschfelderi in the course of ex'periments^ upon the 
mechanical production of heart-block. Their conclusions were 
that stoppage could be produced in four AA^ays: ^ (1) By inhibition 
of the auricles through A^agus stimulation, AAdiile the conduction 
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system is intact; (2) in the presence of partial heart-block, by an 
increase in auricular rate, which produces fatigue of the A-V 
bundle; (3) by a compression of the bundle sufficient to produce 
coniplete heart-block; (4) in the presence of total heart-block, 
by the sudden cessation of fairly rapid rhythmic ventricular stimu- 
lation. The underlying cause in each case is the lack of the usual 
stimulus to contraction, no matter whether this is ventricular or 
supraventricular. The ventricle then remains in standstill until 
its dormant pacemaker again begins to function. 

In the case here reported the evidence suggests that the ven- 
tricular stoppage was due to variations in ventricular rhythmicity. 
The changes in the form and in the duration of the ventricular 
complex of the electrocardiogram immediately preceding the 
periods of ventricular standstill are proof of corresponding changes 
in the pathways of intraventricular conduction, and, by inference, 
in the site of origin of the impulses. It is reasonable to suppose 
that the ventricular tachycardia depressed the irritability of the 
ventricles and brought about the inactivity of one pace-making 
center after another until stoppage resulted. 

It always demands careful study, however, to properly estimate 
the importance of these various physiological mechanisms in 
specific instances of ventricular standstill. In Starling’s patient,®-® 
for example, vagus stimulation alone was responsible for the lapses 
of ventricular beats. Erlanger’ constantly noted auricular accel- 
eration in his patient immediately before the ventricular silence. 
In. the patient observed by Earnshaw,® and by Thayer and Pea- 
body,® diminution of ventricular irritability appeared to play the 
predominant role, though vagus action on the auricles and a par- 
tially defective function of the A-V bundle were also regarded as 
factors. In the case reported by Wilson and Robinson,^® a rapid 
idioventricular rate and the resulting depression of ventricular irri- 
tability, seemed to be the most important factors, but they con- 
sidered that a disturbance of auriculoventricular conduction was 
also a factor. An example of a purely mechanical production of 
heart-block and ventricular standstill is reported by Lewis^^ in a 
case where engorgement of large blood sinuses in the A-V bundle 
caused the attacks. 

It is evident that any of the several mechanisms discussed by 
Erlanger and HirschfeldeP may be operative in different patients, 
and it will always be a nice study to decide in each case. As 
Lewis^^ says, “The solution of the problem of the fits of complete 
heart-block rests with the investigation of the influences which 
increase or decrease the idioventricular rate,” and to this .end the 
information of the electrocardiographical record must be correlated 
with accurate clinical data. 

Summary. A case of intermittent complete auriculoventricular 
heart-block is reported. 
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Syncopal attacks during the complete block are found to be due 
to ventricular standstill, varying from six to twenty seconds’ 
duration. Such attacks followed the administration of digitalis. 

The physiological factors bearing on cessation of the ventricular 
beat are discussed, and it is concluded that in this instance changes 
in nodal and ventricular rhythmicity appear to be the governing 
factor in producing standstill, while definite vagus and auricular 
influences are absent. 
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GOITER HEART. 

By Nellis B. Foster, M.D., 

NEW YOHK. 


It is now generally believed that thjTotoxic states, whether 
induced by exophthalmic goiter or by toxic adenoma, are charac- 
terized by an abnormal increase of oxidation in the tissues. This 
increase of oxidation is what we attempt to measure and to express 
in terms of basal metabolism. By this increased consumption of 
oxygen, the patient with Graves disease is on a physiological plane 
with the normal individual who is doing hard muscular work. Physi- 
cal exercise increases the consumption of oxygen and elevates metabol- 
ism, and the same is true of febrile states. When the tissues require 
more oxygen, the work of transporting it from the lungs to the tis- 
sues falls upon the heart; therefore, other things being equal there 
is rapid heart action during severe exertion, with pyrexia and, in 
general, whenever there is an elevated metabolism. Thus consid- 
ered it becomes evident why abnormal states of metabolism maj^ 
be accompanied by disorders of heart action, or, if these states be 
prolonged into chronicity, by actual myocardial degenerations. 

The toxic state of hyperthyroidism may be induced fay the clas- 
sical type of exophthalmic goiter, or equally well by the less striking 
clinical syndrome of adenoma of the thyroid. In fact the two sjti- 
dromes not rarely merge, one into the other, with a result that cases 
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of- toxic adenoma with exophthalmos are regarded as true exoph- 
thalmic goiter. Differentiation is an attempt to harmonize clinical 
syndromes with anatomical lesions, an attempt which in this instance 
is often possible; but there are striking exceptioris. In essentials 
the cardiac disorders secondary to exophthalmic goiter are the sarne 
as those associated with toxic adenoma.^ But since the latter dis- 
ease is apt to develop somewhat later in life the damage to the heart 
in cases of adenoma is more likel}'^ to be serious and permanent 
than with exophthalmic goiter. Complete irregularity of the pulse 
is commonly held to be evidence of a grave cardiac lesion, and this 
may be the case; but this irregularity, even when associated with 
symptoms which suggest circulatory embarrassment, is hardly a 
criterion of organic heart disease since a permanent reversion to 
normal rhythm can so often be induced. 

Cases of thyrotoxicosis, of whatsoever causation, are prone to 
have symptoms suggestive of cardiac disease. Besides the usual 
tachycardia, these sj’^mptoms are palpitation, pain and dyspnea. 
These symptoms may be present when there is no detectable evi- 
dence of cardiac disease— indeed in cases where the subsequent 
history is of such a character as to exclude cardiac disease. Statistics 
are of little help in formulating judgment concerning a concrete 
case; but it is probably'’ conservative to estimate . that over half 
the cases presenting symptoms have no significant organic lesion. 
There are too, other reasons than symptoms alone which may 
lead to mistakes in diagnosis. Not infrequently in milder degrees 
of thyrotoxicosis the apex impulse has a slapping quality and 
there is a prolongation of the first sound closely resembling a 
murmur. When these signs accompany symptoms, it is easy to 
understand why the case may have been regarded as one of mitral 
stenosis. The error is most likely to occur when the evidences of 
thyroid disorder are latent and obscure. Sometimes there are signs 
suggestive of aortic regurgitation. In toxic thyroid states the sys- 
tolic blood pressure is either normal or slightly elevated while the 
diastolic is low on account of the vasodilation of the arterioles. 
This constitutes a high pulse pressure notable in the radial as a 
pulse of water-hammer or Corrigan type. 

There is quite a different syndrome, which on account of the pre- 
eminent symptoms being of a vascular character, not infrequently 
simulates hyperthjToid states. When neurocirculatory asthenia 
octyrs in a young woman who also happens to have an adolescent 
goiter, the resultant impression is apt to be that of thyroid disease. 
More or less constant tachycardia, dyspnea on exertion, some tremor; 
these are the usual symptoms and examination of the heart often 
reveals a slight thrill, with systolic shock and possibly a prolonged 
first sound which is almost a murmur. The identical symptoms 
and signs are often noted in young individuals of somewhat asthenic 
type and are correctly interpreted as not related to any organic 
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cardiac disease; but when there is also a visible thyroid enlargement, 
it^ seems to prejudice judgment and due wcigJit is not given to con- 
flicting evidence. The subsidence of this tachycardia dm-ing sleep 
IS one of the helpful means of differentiation. 

T-he commonest type of cardiac disorder accompanying th}To- 
toxicosis is auricular fibrillation, detectable on account of the com- 
plete irregularity of the pulse. Arrhythmias induced by numerous 
premature systoles, or by flutter arc less frequent In early cases 
of exophthalmic goiter there may be periods of auricular fibrillation 
followed bj'" periods when the pulse reverts to a normal rhj'^thm. In 
fact it is probable that persistant fibrillation is usually preceded 
by paroxysmal fibrillation. Now these complete arrhythmias are 
credited with an omnious significance which is far from correct. 
^%ile fibrillation of the auricles may be one of the signs of a failing 
heart, it is equally true that complete irregularity is not incom- 
patible with years of arduous life. But the chief consideration in 
its relation to thyroid disease is that this type of cardiac disorder 
increases to a marked degree the danger incident to any operation. 
For reasons which are not entirely clear, mural thrombi are prone 
to form in the fibrillating auricles and following operations detached 
portions of these tlirombi occasionally produce embolism and infarc- 
tions. ' This is also a danger if quinidin be carelessly emploj^ed. 

the heart is especially liable to this peculiar arrhythmia 
in hj'perthjToid states is a matter of conjecture largely, probably 
the low vagus tone which characterizes the primary disorder is 
an important factor. Whether there is also a lesion of the myo- 
cardium which might be a predisposing factor is not definite. 
There is evidence for such an idea both in the character of the 
lesions found at autopsy and likewise of the lesions which maj’’ be 
produced in animals by feeding thyroid substance. It is difficult, 
however, to interpret correctly the lesions found in the human 
heart in cases of thyrotoxicosis. That the myocardium in such 
cases presents evidence of degeneration has been noted repeatedly. 
Fatty degeneration, perivascular round-cell infiltration, sometimes 
focal necroses, these have ail been described. But these are not 
unusual lesions in various chronic diseases, which occur in middle 
life and they are perhaps especially coinmon in association with 
simple, non-toxic goiter. In order to indicate a direct relationship 
between these lesions and hyperthyroid states, it would be neces- 
sary to show that myocardial degenerations of these types are very 
much more common in cases of thyrotoxicosis than in other cases 
dying at the same age periods, also it would be necessary to exclude 
other possible causes for the lesions. There are at present no statis- 
tics on this subject. Color of plausibility is given to the conception 
of myocardial degeneration being produced by thyrotoxicosis by 
experiments on animals. Perivascular infiltration and focal necroses 
have been found in animals following periods of feeding thyroid 
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substance or tlie injection of tbyroxin (Hasbimoto, Goodpasture). 
Possibly quite as important is tbe observation tbat tbe beart of an 
animal thus treated appears to be more vulnerable to some toxic 
agents (tbat is, chloroform) than tbe normal heart. ^ Perhaps it is 
not so much the increased activity of tbe thju’oid which affects tbe 
injury, but rather tbat tbe intoxication produces a condition in the 
myocardium which predisposes it to injury from minor infections. 
Should it be possible to demonstrate foci of degeneration in the 
hearts of persons dead of thyrotoxicosis, this fact would help to 
explain the predisposition to auricular fibrillation already mentioned. 
Experimentally, fibrillation is easily produced by faradization of an 
area in the am’icles and the current theory in_ explanation of fibril- 
lation assumes foci of degeneration in the auricular myocardium. 

It has often been noted that the heart in cases of thyrotoxicosis 
is enlarged. Because there is such an evident demand upon the 
heart in this disease, it has been assumed that the enlargement is 
due to hypertroph 3 ^ Marine, and Lenhart expressed this idea in 
suggesting that the goiter heart is a result of work hj’^pertrophy. 
Just what an elevated metabolism means in demand for increased 
cardiac effort deserves consideration. In thyrotoxic states the 
increase in basal metabolism is often of such a degree that the patient 
when at rest is on a physiological plane with a normal person engaged 
in hard exercise. Physical exercise increases basal metabolism. 
Elevated metabolism, whether normally induced by physical exer- 
tion or abnormally induced by intoxication means increased oxygen 
consumption. Boas has calculated that in the thyrotoxic patient 
one-quarter again as much oxygen must be transported from the 
lungs to the tissues as in a normal person. The chief means for this 
accomplishment is by increasing the rate of the circulation. The 
increased minute-volume flow in exophthalmic goiter was demon- 
strated by Plesch some years ago and he estimated that it amounted 
to about 50 per cent. This increase is effected apparently largely 
by rise in heart rate since there is no evidence that the systolic 
output is augmented. The total bloodflow in thyrotoxic states is 
roughly proportionate to the metabolism rate, hence an elevated 
metabolism must increase the work thrown upon the heart. Besides 
these somewhat mathematical relations, there is the factor of 
wastage. Plummer and Boothby have shown that the patient with 
toxic goiter labors under the peculiar handicap that to perform a 
given amount of work more energy is required than under normal 
conditions. 

It would seem then, in view of these constantly augmented demands 
on the heart, that ventricular hypertrophy would be an inevitable 
result. This does seem to happen occasionally but not with any 
constancy or consistency. Of 21 cases examined postmortem 
(Wilson) in only 2 did the heart exceed 500 gm. in weight An 
increase of 10 per cent over the theoretical normal is not enough to 
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prove h 3 q)ertrophy. And there is now a recognized relation between 
ventricular weight and body weight. Lewis expresses this relation 
as a ratio and Hermann and F. Wilson determined this ratio in a 
series of thyrotoxic cases studied postmortem and found an average 
of 0.00292, which is similar to lewis’s figure for normal. One is 
forced to conclude then that while some cases may show unques- 
tionable degrees of cardiac hypertrophy, nevertheless hypertrophy 
is not the inevitable result that might be expected. 

The various factors which operate to produce goiter heart are 
confusing and in some essentials not yet understood. It is, therefore, 
to be expected that therapeutic measures will be somewhat in 
debate and that now and then someone questions the usefulness of 
digitalis; perhaps even holds it to be dangerous. Since the vegeta- 
tive nervous system in cases of toxic goiter is disordered and the 
effect of digitalis on the heart is in part produced tlirough the vagus, 
there will be less prompt response to digitalis in this disease than 
in cases of purely cardiac disease. Of ill-effects of digitalis I have 
seen none, and but rarely has it been impossible to restore a normal 
rhythm in cases of fibrillation. In the last year during which, in 
addition to digitalis, we have used quinidin in a manner which 
seems peculiar to our clinic, we have not failed to restore normal 
rhythm in any case of fibrillation in a goiter heart. 

The risk of operation in cases of thyrotoxicosis is appreciably 
greater when there is auricular fibrillation. On this account espec- 
ially, it is of great importance to restore a normal rhytlim as a part 
of preoperative treatment. Then too, these sensitive patients 
seem to be unusually conscious of the turmoil of arrhythmia and so 
soon as it ceases they at once become more quiet and improve 
surprisingly. 

No measures directed solely to treatment of the cardiac disease 
are likely to be successful unless combined with methods to improve 
the general condition of the patient. The first essential is rest, 
physical and mental. This is necessary in any severe cardiac 
disorder and is especially demanded in cases of goiter heart. The 
patient must be kept in bed. Sedatives are usually required, 
luminal or chloral are preferable to bromides because the latter 
upset digestion. SuflScient sleep must be seemed even if morphin 
has to be used. The cautious use of iodin is indicated; it is often 
effective in reducing metabolism in exophthalmic goiter 
not invariably, and sometimes in cases of toxic adenoma. When 
the metabolism does not subside after iodin therapy it may do so 
with quinin. There are scientific grounds for the use of qumm, 
though it has never been tested systematically in thj^oid disease. 

In addition to these general measures the first step in. attem^eu 
control of auricular fibrillation is to effect digitalization, 
amount of digitalis required to do this is variable and it may oe 
only rougfily estimated as an average of 2 minims of tincture pe 
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pound body weight. Half the theoretical amount may be given 
as the first dose, the remainder within forty-eight hours, according 
to Pardee’s method. After this, digitalis should not be discontinued 
though the dose may be decreased, the daily amount must be 
determined by the pulse rate and evidence of toxic effect. In cases 
of thyroid disease even when there is no poss evidence of cardiac 
disorder a careful study of the heart is indicated, and when the 
electrocardiogram shows the usual characteristic abnormal T wave, 
sj^stematic use of digitalis should be carried out, especially if opera- 
tion on the thyroid is contemplated. 

In some instances when the response to treatment is prompt and 
the metabolic rate abates considerably, there is a reversion from 
auricular fibrillation to normal rhythm after the use of digitalis 
alone. More often, -however, this does not occur, at least in our 
experience which is apt to be with cases of considerable duration 
before they enter the clinic. It is with this latter group that the 
treatment with quinidin is so effective. In the first place quinidin 
cannot be expected to act on a heart which is grossly incompetent; 
and it is possible in such cases that its influence becomes dangerous. 
So long as there is edema, passive congestion of the lungs or kidneys, 
or a pulse deficit, quinidin, in my opinion, is contraindicated. It is 
contraindicated also if there is fever. 

Before using quinidin it is necessary to have the patient well 
under the influence of digitalis. It is not always possible in cases 
of toxic goiter to secure the slow pulse of about seventy per minute 
which we strive for in cases of fibrillation due to purely cardiac 
disorders, but a considerable slowing is usually attainable. Whether 
the interesting theory advanced by Riecker of our staff is correct 
or not, it is certainly true that quinidin aets best on the digitalized 
heart. When quinidin is administered the dose should be 0.4 or 
0.5 gm. every fom hours, day and night. Often there is reversion 
to normal rhythm within twenty-four hours, then the dose may be 
gradually decreased. If there is no effect after a day, the dose 
should be doubled for thirty-six hours. I have never seen any 
untoward effect other than slight tinnitus and mild diarrhea. When 
a restoration of rhythm has been secured, quinidin should not be 
discontinued at once, though the dose may be reduced considerably. 
The drug is eliminated rapidly and it is questionable, of course, 
how much influence 0.2 gm. twice daily has in maintaining normal 
rlythm. But it has been my impression that the small dose along 
with the contmued use of digitalis prevented further fibrillation. 
At least there has been a surprising success with the method, and 
in several instances of thyrotoxicosis fibrillation has been associated 
with signs of severe cardiac incompetence— dyspnea, edema and 
evidence of passive congestion of the kidneys. Finally one important 
factor cannot be disregarded, namely, time. It is sometimes neces- 
sary to treat the patient for weeks as a cardiac case before surgical 
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measures can be entertained; but by so doing some %^ery gratifjdng 
results have been secured. 

Summary. Conclusions. Cardiac symptoms associated with 
thyroid disease are of common, even usual occurrence, but these 
symptoms may be of pronounced severity witliout detectable evi- 
dence of heart disease. The socalled cardiac deatlis which follow 
operation are seldom due to heart failure but more often to vascular 
failure; that is to say, there is, in these cases, a vasomotor para]3’'sis 
and a widening of the peripheral vascular field notable by a sharp 
drop in the diastolic blood pressure, a condition similar to shock. 

The commonest type of disorder referable to the heart in thjTO- 
toxicosis is auricular fibrillation. Whether this arrhythmia is due 
to lesions in the m.yocardium or to nervous influences is not j^etknomi. 
Lesions in the myocardium have been described in cases of thjToid 
disease and they have been experimental^- induced in animals, but 
these lesions are not found in every case. 

Heart block and auricular flutter are of exceptional occurrence 
and probablj’^ denote serious m^mcardial degeneration. 

It is important to control auricular fibrillation, especiall,y if 
operation be contemplated, since the mortality in cases with fibril- 
lation is higlier than in controlled cases. 

A reversion to normal rhythm may be usuall}’- secured bj’- proper 
treatment, which includes rest, digitalis and quinidin. 
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EVENTEATION OF THE DIAPHRAGM, WITH A REPORT OF A 
CASE EMPHASIZING THE VALUE OF THE MOVEMENTS 
OF THE COSTAL MARGINS IN DIAGNOSIS. 


By Edward C. Reifenstein, M.D., 

SYRACUSE, N. T. 

The object of this paper is to report a case of eventration of 
the diaphragm, to discuss the literature in relation to le same 
and to call special attention to the aid given by the study ot the 
movements of the costal margins in diagnosis. 

Case Report. Mr. R., a chemist, aged years, com- 

plained chiefly of indigestion and msomma. His fatlier diea oi 
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apoplexy at the age of fifty-eight years; his mother died at the 
age of forty-seven years, following an operation for the removal 
of a tumor of the abdomen. Two brothers died in infancy, and 
two brothers and one sister are living and well. He has been 
married four years, and is the father of two children. His wife 
is living and well. He had the usual diseases of childhood, includ- 
ing scarlet fever, and suffered from frequent attacks of tonsillitis 
during 1922. There is no other history of infection, and venereal 
disease is denied. 

The patient denies the use of alcohol to excess. He smokes two 
cigarettes a day. He has three regular meals a day, and does not 
eat between meals or on retiring. Sweets are not taken to excess. 
Four glasses of water, two cups of coffee and one cup of' tea are 
taken daily. He voids four or five times a day, but has iio nycturia, 
dysuria or hematuria. His sexual life is normal. For the past 
eleven years at various times he has had indigestion, preceded by 
constipation and characterized by discomfort in the abdomen just 
above the umbilicus, which occurred from fifteen minutes to one 
hour after meals. This discomfort, which was not painful, but 
seemed due to pressure, was followed by a diarrhea of two or three 
movements of a soft consistency without blood or mucus. These 
attacks occurred once or twice a month, and appeared to be related 
to an increase in his mental responsibilities or if he wmrried. 

At no time was there vomiting, and the attaek usually dis- 
appeared spontaneously. His appetite remained good, there was 
no loss of weight or jaundice, and during the interval he was free 
from discomfort. He has always been considered nervous, in that 
trivial things worried him, and anj'^ increased responsibility made 
him more irritable. At these times he suffered from depression, 
melancholia and insomnia; otherwise his sleep was undisturbed. 
There has been no disturbance of the special senses, numbness of 
the extremities, or headaches. At no time has there been, any 
cough. Since childhood he has been conscious of dyspnea, so that 
he never was able to do what other boys did without shortness of 
breath and exhaustion. The dj'^spnea has not increased in severity 
and is brought on by exertion. He considers the discomfort in the 
abdomen, the increased irritability and the insomnia, all definitely 
related to each other. 

Physical examination showed a pale and somewhat emaciated 
man, weighing 132^ pounds, and 68f inches tall. He had a good 
growth of hair on the scalp, eyebrows, chest, abdomen, axilla, forer 
arms and legs. There was a small area of pigmentation on the 
right shoulder; the skin was otherwise clear. The thyroid was not 
enlarged. The tonsils were buried; considerable secretion was 
expressed from the left one. The tongue and the sinuses upon 
transillumination were normal, and the teeth were in good condi- 
tion. There was no exophthalmos, and no von Graefe, Stellwag or 
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Moebiiis signs. The abdomen was normal to inspection and palpa- 
tion.^ Tlie chest was of the flat type, and the left supraclavicular 
and infraclavicular regions Avere more sunken than the right. Ante- 
riorly above the expansion Avas equal on both sides. The upper and 
lower costal^ margins on the left side moved outwardly more than 
the right side. The right side was normal to percussion and 
auscultation anteriorly and posteriorly. The left side, on percus- 
sion was found high pitched posteriorly from the foiu-th dorsal 
vertebra to the top. At the left base modified tjunpany was 
obtained. There was found excursion of the left diaphragm from 
the eighth to the ninth dorsal vertebra on deep inspiration. Tac- 
tile fremitus Avas retained. The breath sounds Avere normal and 
no rales AA'ere heard. The folloAA'ing day the same moA’^ements of 
the costal margins Avere found; percussion of the left base, lioAveA’-er, 
revealed dulness instead of tympanj^ AAuth diminished breath 
sounds. In the cardioA%ascuIar.S3^stem the brachial arteries AA'ere 
soft, straight and smooth. The radials AA'ere equal, full, com- 
pressible and regular. Blood pressure on both arms was 108/70. 
The apex-beat Avas found in the fifth interspace, 9| cm. from the 
midsternal line. No increased dulness at the base or to the right 
of the sternum. The heart sounds AA'ere normal. No adventitious 
sounds Avere heard. 

Neurological examination Avas negative, except that the patella 
and Achilles reflexes Avere exaggerated but equal on both sides. 
The rectal examination revealed a relaxed sphincter, no hemor- 
rhoids Avere seen. The prostate Avas smooth and no apparent 
enlargement AA'as found. 

Laboratory Evidence. Urine examination (tAventy-four-hour speci- 
men, 35 ounces). Amber and clear; specific gravity, 1026; acidity, 
52; albumin, sugar and ketones, negatiA'e; indican, a trace. On 
microscopical examination a fcAV pus cells and epithelial cells AA'ere 
seen. Lumbar puncture: The spinal fluid AA'as clear and not under 
increased pressure. Cell count, 3; sugar, slight reduction; globulin, 
negatiA'e; Wassermann test, negative. 

Blood Examination. Hemoglobin, 110 (Dare); erythrocytes, 
5,030,000; color index, 1; leukocytes, 7060; neutrophiles, 54 per 
cent; eosinophiles, 1 per cent; small Ij'mphocytes, 43 per cent, 
large lymphocytes, 2 per cent. The Wassermann test on the blood 
serum AA'as negative. Blood chemistry AA'as normal. . 

Gastric Analysis. Examination of the fasting and test-meal Avas 
normal. More details relative to the blood chemistry findings and 
gastric analysis Avill be furnished by the Avriter if desired. 

Roentgen-ray Evidence. By fluoroscopic examination of the chest 
the diaphragm on the left side AA'as seen to moA'e upAvard wi i 
inspiration and doAvnward Avith expiration. The smooth curved 
line of the diaphragm was seen to occupy a higher leArel on the 
left side than on the right. Barium series revealed a high position 
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of tho cardiac end of tlie stomach within the chest, also a high 
fluid level in the stomach was seen. The splenic flexure was found 
to extend well up into the chest both in the twenty-four-hour 
observation and the barium enema. The roentgenographical con- 
clusions were eventration of the left diaphragm, high position of 
the cardiac end of the stomach, displacement of splenic flexure 
within the chest, paradoxical respiration. 

Discussion. In recent years the study of tlie diaphragm has 
aroused eonsiderable interest, because it is being constantly appre- 
ciated that the diaphragm in its relation to thoracic and abdom- 
inal diseases plays a very important part. 

Eventration and hernia of the diaphragm were formerly con- 
sidered to be of purely pathological interest, but since the use 
of the roentgen-ray in diagnosis there has been a decided increase 
in the number of these cases reported. Statistics of the last five 
years, in comparison with those of the last fifty years, will illustrate 
forcibly this point. However, it is well to remember that these 
conditions were recognized many years prior to the use of the 
roentgen-ray for diagnosis. 

Historical. The credit is given to Jean Louis- Petit, a brilliant 
French surgeon, for having reported the first case of eventration 
of the diaphragm. This is mentioned as occurring in 1790, but 
' could not be true because Petit died in 17 50 . Morrison, of England, 
rightly calls attention to this fact. He accounts for the error by 
the statement that the third edition of Petit’s writings appeared 
in 1790. Petit had previously seen at autopsy a case of hernia 
of the diaphragm. It was found that the stomaeh, colon and part 
of the omentum had passed through a defeet in the dorsal portion 
of the diaphragm. There was no hernial sac. Later he observed 
another case in which there was found at postmortem a small 
gourd, or tumor, which occupied the left chest. It consisted of 
stomaeh and colon enclosed in a hernial sae, and was covered by 
peritoneum, diaphragm and pleura. He considered the condition 
to be of congenital origin, and clearly a different one from that 
which he had observed in relation to the hernia. He, therefore, 
called the condition “eventratio diaphragmatica.” 

However, CruveiUiier, in 1849, was the first to deseribe aecurately 
the condition. Confusion has arisen sinee then because various 
writers have used different terms, sueh as high diaphragm, relaxed 
diaphragm, insuf&eiency of the diaphragm, to designate this con- 
dition. None of these terms, including eventration, accurately 
expresses the eondition present, but eventration expresses it as 
well as any. Cruveilhier used the term eventration to designate a 
high diaphragm, with displacement of the organs of the abdomen 
into the ehest, the walls of the diaplnagm thinned, but intact, and 
wdth no defect in its continuity. This finding differentiates even- 
tration from hernia of the diaphragm in which a defect or slit in 
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the diaphragm occurs. Unfortunately this pathological differen- 
tiation is not fully recognized, and a study of the literature impresses 
one with the fact that many writers use the term eventration when 
thej’^ actually have a case of Jiernia and vice versa. 

Eppinger, in 1911, compared the relative frequency of eventration 
and hernia as follows: 


Hernia vcra . 
Hernia spuria 
E\-entration . 


Right side. 
. 21 
. 34 

2 


Left side. 
53 
527 
15 


The total cases of eventration were 17, and the total cases of 
hernia were 635. The ratio of eventration to hernia was 1 to 37. 

^ In 1916 Bayne-Jones described a case of eventration of the right 
side.^ He stated that a number of reported cases of eventration 
had increased to 45, with a corresponding increase in the number 
of cases of hernia. 

Korns, in 1921, expressed considerable doubt as to the accuracy 
of some of the reported cases of eventration of the diaphragm, and 
showed by a critical anal3'^sis of the reported cases that some were 
not cases of eventration. He, therefore, summarized the eon- 
dition of eventration as follows: 

Cases in which diagnosis is regarded as proved: Left, 18; right, 
4. Cases in which diagnosis was not proved, but regarded as ' 
reasonabl^^ certain: Left, 41; right, 2. Total left side, 59; total 
right side, 6. This makes a total of 65. 

Since that time there have been reported manj’^ additional cases 
(Funk and Manges, Hurst, Steenliuis, Schaap, Louste, Fatou, Clop- 
ton, Stowell, Jewett, Beck, Jaffin and Honeij, Morrison, Muggia, 
Allan, Withington and Walton). 

There are many other cases reported where the terms hernia and 
eventration were used together and where it was difficult to decide 
whether the cases reported were those of eventration according to 
the present conception of the term. 

Pathological Anatomj. The pathology of the diaphragm has 
been studied at autopsj’’ and at operation. In all of the cases of 
eventration it has been found that the walls of the diaphragm, were 
thin, for example in 1784 Pyl reported a thin membranous sac. 
This was similar to the findings of Petit, and Meckel, in 1819, made 
a similar observation. Thoma, in 1882, noted the presence of some 
fibrous tissue scattered through the diaphragm on the affected side. 
In Benda’s case there was found a lipomatous pseudohj^ertrophy 
of the diapliragm, and Motzfeltz reported a case associated with 
atrophy and fatty changes of the diaphi’agm. ^ 

Hypoplasia of the lung and also malformation of the lung have 
been frequently found associated with eventration. Other asso- 
ciated lesions observed are as follows: Dextrocardia, dilatation of 
the colon (called Hirschsprung’s disease), dilatation of the stomach 



reifenstein; eventra.tion of the diaphragm 


673 


and malformation of the, mesentery. Hernias, particularly, have 
been found. Recently an interesting case of familial hernia was 
reported by Schreiber. The patient’s father suffered from dia- 
phragmatic hernia. She, herself, following the birth of a child, 
was supposed to have developed an eventration. All of her four 
children had some form of hernia. 

It may be well to call attention to the observations concerning 
the outward appearance of the chest in cases of eventration of the 
diaphragm. It has been observed that there was no disturbance 
in the s;^mimetry of both sides of the chest, even in those cases 
where malformation and hypoplasia of the lung was observed. 
This is apparently in accordance with the observations made by 
Ellis in 1917. He reported an interesting case of a young man, 
aged twenty years, in whom at autopsy there was found a com- 
plete absence of the left limg. There was no change in the outward 
contour of the chest. He found there were reported in the litera- 
ture 18 cases, and while most of the cases were in infancy, or had 
been found in the fetuses, still the condition was not incompatible 
with adult life. One case at twenty years of age was reported, 2 
cases at twenty-four years and 1 elderly patient at sixty-five years 
of age. 

In this condition the opposite lung hj^pertrophies, and the other 
side is usually filled with fluid. This finding of sjunmetry of the 
chest, associated with absence, or malformation of the lung, is con- 
sidered to be in favor of congenital origin of eventration, since 
no change in the contour of a cflest has been observed in cases of 
eventration of the diapluagm. 

Other criteria advanced by Thoma in favor of the congenital 
origin are: 

1. The relative frequency of the involvement of the left side 
of the diaphragm. Attention is called to the embryonic develop- 
ment of the diaphragm. The right side in its development is 
protected by the liver, whereas the left side is in contact with many 
organs and is the last to close, and therefore there is the possibility 
of improper development there. 

2. The frequent finding of eventration in the fetus and the new- 
born. 

3. The association of other congenital anomalies. 

4. The absence of symptoms over a long period of time. 

^ Thoma felt that the faulty development of the lung allowed the 
diaphragm and the abdominal viscera to ascend in the thorax. 

Doering claimed the condition was primarily a deficiency in the 
musculature of the diaphragm. Hoffman considered the condition 
an acquired one and suggested the hypothesis that the chronic 
dilatation of the stomach, by continued pressure upon the dia- 
phragm, disturbed the blood supply of the diaphragm so as to favor 
the relaxation of it. Tins, however, has not been generally accepted. 
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Ti’action upon the upper surfaee of the diaphragm by adhesions 
has been advanced as a possible cause, but if tliis were so one siiould 
find retraction and diminished size of the chest. 

Disease of the nerve has been considered to be responsible for 
tlie^ acquired type. Instances of liigii diaphragm associated with 
peripheral neuritis from diphtheria and other toxic , states liave 
been seen. A higli diaphragm has been observed in poliomyelitis, 
also with progressive muscular atrophy, but it is clearly evident 
in these cases that the histor}'^ will ’enable one to appreciate the 
cause. 

hlorrison, of England, recently reported 9 cases wherein the 
nerve was found to be secondarilj’^ involved with some disease 
within the chest, and in which a high diaphragm Avas found by 
means of the roentgen-ray. .The right phrenic nerve was invoh'^ed 
in 2 cases, and the left one in 7 cases. Three cases were secondary 
to carcinoma, 3 secondary to pulmonary tuberculosis, 1 associated 
with aneurysm and a new growth was found within the chest in the 
other 2 cases. It is interesting to note in an analj^sis of these 
cases that the age of the patient varies from forty-five to fifty-nine 
years. Autopsy on 2 of the cases revealed' the phrenic nerve 
involved, in both cases vdth some degeneration of the muscle fibers 
of the diaphragm, although not to the extent that one would 
expect, and therefore Morrison suggests the possibility of an 
axillary innervation of the diaphragm. 

Injury during birth has been considered as a possible cause of a 
high diaphragm. Weigert recently reported a ease AAliere trauma 
occurred during delivery. It was found by roentgen-ray that the 
diaphragm Avas high in the chest on the affected side, and after tAAm 
months it occupied a normal position. ICofferoth made a similar 
observation relatiAm to the diaphragm and obserA’^ed paradoxical 
breathing in a case Avhere forceps were used in delivery. 

Therefore the weight of evidence at the present time is such as 
to favor: 

1. Congenital origin. 

2. Possibility of primary muscular defect. 

3. Possibility of a nerve injury during birth. 

Syiivpiomaiology . In certain cases of CA'^entration of the dia- 
phragm which were found at autopsy there were no symptoms 
associated with the condition dmnng life. In other cases the 
symptoms found may be divided into two groups: 

1. Thoracic group. 

2. Abdominal group. . . 

With reference to the thoracic group, the chief subjectn^e sjTup- 
tom was dyspnea. In some cases it was present from childhood. 
Associated AAuth dyspnea in some cases there were recm’rent attacks 
of astluna associated with wheezing, occurring especially alter 
meals. In Petit’s case asthma was the chief complaint, bevere 
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cough has been a prominent symptom, with the expectoration of 
large quantities of sputa suggestive of bronchiectasis. In other 
cases severe pain in the chest simulating pleurisy is a prominent 
sjTnptom. Associated with the pleurisy at times there has been 
tiie suggestion of effusion within the pleural cavity, so that a 
paracentesis was attempted with negative results. Sailer and 
Rhein reported such an experience. Cyanosis of a severe degree 
has been observed, and it was especially pronounced in the case 
of a child while in the prone position and disappeared when in the 
erect position. Exhaustion and fatigue are associated symptoms. 

With the abdominal group, the chief complaint was referable 
to the gastrointestinal tract with some form of indigestion. The 
most prominent complaint was the feeling of pressure in the epi- 
gastrium and lower chest, associated with marked belching of gas. 
In other instances severe pain in the abdomen ha,s been the chief 
complaint. At times the pain has been very acute and so severe 
as to suggest an acute appendix or an aeute obstruction. This may. 
possibly be due to the kinking of the gut, because of its peculiar 
relationship to the chest. Such an experience has been encountered 
with a dilated colon, that is, Hirschsprung’s . disease, assoeiased 
with eventration of the diaphragm. It is not surprising that 
obstructive symptoms occur when one takes into account the 
peculiar appearance of the stomach and its relation to the chest, 
as has been demonstrated by means of the roentgen-ray. 

There is a form of stomadi observed in this condition called 
the spill and cup stomach, best seen in the oblique position in 
which the pyloric end of the stomaeh occupies a higher position 
within the chest than the cardiac end. It can be readily appre- 
ciated that if such a condition existed there would be a change in 
the anatomical relationship of the duodenum and the mesentery. 

The possibility of eventration of the diaphragm as a cause of 
pain in the abdomen in children, due to some disturbance of the 
anatomical structure of the intestine, should be kept in mind. 
The pain in certain cases has been severe enough to suggest chole- 
lithiasis. 

In addition to the symptoms referable to the chest or abdomen, 
there is another group of symptoms related to the disturbance of 
the central nervous system in which there is present melancholia, 
inability to concentrate, tendency to mental fatigue and evidence 
of increased nervous excitability which might indicate a possible 
inferior development of the central nervous system. 

Diagnosis. The following procedures have been used in the diag- 
nosis of eventration of the diaphragm; 

1. Schlippe’s method of measuring the intragastric pressure dur- 
ing the different phases of respiration. It was by the use of this 
method that Hildebrand and . Hess correctly diagnosed a case. 
However, it is well to call attention to the fact that there are 
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many conditions wliich influence the pressure. Minkowski reported 
positive findings in intragastric pressure when the breatliing was 
of the costal type and in otlier instances wlien the breathing was 
•of the abdominal t^ie. The method is a complicated one, and 
for this reason, as Avell as tlie conflicting opinions given as to its 
value, is impractical. 

2. The electrical excitation of the phrenic nerve. Efforts have 
been made to stimulate the phrenic nerve by means of an electric 
current and to note the effect of such stimulation upon the dia- 
phragm as seen by the fluoroscope. This method has a distinct 
disadvantage in that it is difficult to excite in the living individual 
the phrenic nerve witliout influencing other viscera. 

3. The use of the fluoroscope, and the use of the barium meal. 
In the majority of cases it is by this procedure that the diagnosis 
has been made. Certain criteri.i, wJien seen by means of the 
fluofoscope, have been considered diagnostic of eventration of the 
diaphragm. These are related to the observation of the movement 
of the diaphragm during respiration. It was found that the 
affected diaphragm moved on inspiration upward instead of down- 
ward. This has been called paradoxical breathing. Tin’s is not a 
constant finding; for it has-been shown in certain proved cases 
of eventration that this did not occur, while in cases of hernia it 
was observed. 

It would seem that the presence or absence of adhesions might 
influence this observation together with the movement of the con- 
tents of the mediastinum. In cases of eventration of the dia- 
jihragm, as studied by means of the fluoroscope, one can see an 
arched .smooth line occupying a higher level in the chest than 
normal. This lias been considered diagnostic of eventration in 
contradistinction to an irregular shadow as is observed in hernia. 

• Another observation, which has been considered of value, is the 
presence of a high fluid level in the stomach occupying an abnor- 
mal position within the chest. Through the evidence obtained by 
means , of the barium meal, the relationship to the chest of the 
stomach, intestine and colon has been observed. ; 

Roentgenographs of the patient taken in different positions will 
all show the relationship of posture and its influence on the con- 
tents of the stomach. 

The roentgenographical examination is very important; in fact, 
the majority , of cases have been diagnosed bj’’ this means. When 
a case is discovered by this method it frequently becomes a curi- 
ositJ^ The experience of the celebrated Schneider case in Europe 
is of interest in this respect. He visited many clinics. . Each clinic 
subjected him to intensive ray studies, with the final result that 
he suffered from a severe burn. 

. 4. The use of pneumoperitoneum. This procedure has been used 
to establish the diagnosis of eventration, but the danger associated 
with it makes it impractical. 




Fig. 1. — Lateral view. Fig. 2. — ^Position of barium-filled stomach in chest. Fig. 3. — Position of barium-filled colon in chest. 
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5 . Diagnosis of eventration by means of pliysical signs. Tlie 
physical signs of eventration are not entirely characteristic^ but 
nevertheless are extremely valuable. The late Dr. Theodore 
Janeway made a correct diagnosis of eventration of the right dia- 
phragm from physical examination. By percussion, tympany is 
usually found at one examination, and later this may be replaced 
by dulness. This change in the percussion findings is important. 
The breath sounds are found to be diminished, and at times there 
is heard splashing and metallic tinkle. These signs vary from day 
to day, dependent upon the contents of the stomach. The varia- 
bility of the signs at difi’erent examinations should be carefully 
considered. They may be interpreted as evidence of pneumo- 
hydrothorax. However, in this condition the history will enable 
one to differentiate it from eventration, as well as the correlation 
of these signs and the study of the movements of the costal margin 
and the change in the subcostal angle. 

Hoover has shown by experimental and clinical evidence the 
importance of careful study of the movements of the costal margins 
in the differential diagnosis of certain conditions above and below 
the diapliragm. The use of this method of examination is invalu- 
able. It has proven a most helpful aid to me. Its value is not 
fully appreciated. This may be due in part to a lack of under- 
standing or misconception as to the phj^siology of the diaphragm. 
The value and importance of any method of physical examination 
depends upon an understanding of the underlying physiology and 
clinical pathology. Accuracy in technical observation is only 
obtained by careful and repeated use of the method. Many 
phj’^sicians associate the function of the diaphragm with expansion 
of the chest and its effect on the vertical diameter of the chest. 
They are not familiar with the more important function of the 
diapliragm in its relation to the movements of the costal margin 
and its effect upon the subcostal angle. This is determined by 
the plane of activation of the muscle fibers of the diaphragm, the 
more horizontal the fibers, the greater the degree of activation. 

The terms expansion and activation are used by manj^ inter- 
changeably. Failure to appreciate the relationship of the plane 
of activation of the diaphragm and the action of the intercostal 
muscles to the movements of the upper and lower costal margins 
is a common fault. In health this relationship is such as to give 
to the intercostal muscles the advantage and, therefore, the role 
of the diaphragm is not fully appreciated, whereas in certain- 
diseased conditions the relationship is so changed as to make evi- 
dent the role of the diaphragm. In some conditions the plane of 
activation of the diaphragm is more horizontal and therefore its 
action increased, whereas in other conditions there is an increase 
in the curve of the diaphragm, consequently its plane of activation 
decreased. This observation has been repeatedly proven both 
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clinically und experimentally. Attention to it will lead to more 
accurate interpretation of conditions afl'ecting the louder ehest and 
upper abdomen. 

When one considers the position of the diaphragm in e^^entration 
and its effect on the horizontal plane, and also the position of the 
diaphragm in hernia, one can use this method of examination as a 
differential aid. 

Funk pointed out its importance in a case which was discovered 
by the roentgen-ray. He then studied the movements of the 
eostal margins, and stated that the condition could have been 
recognized if careful attention had been given to these movements. 
In a more recent communication Korns subscribes to this state- 
ment and reports a case to prove the same. In the case reported 
herewith this observation was extremely ^^aluable and helpful. 
The importance of this means of examination in the recognition of 
eventration cannot be overestimated, since most cases are dis- 
eovered by means of the roentgen-ray. Onlj'^ a small percentage of 
patients examined are subjected to roentgenographical examination, 
and if, therefore, we have a clinieal means of examination which 
will enable us to appreciate this condition I am sure there will be 
found a greater number of cases than are found at the present time. 

Summary. 1 . A case of eventration of the diaphragm is reported. 

2. The literature as to the various theories of its causation, 
pathological anatomy, symptomatology and diagnosis is reviewed. 

3. Special attention is directed to the possibility of the recogni- 
tion of this condition by clinical means instead of, as is now done, 
by means of the roentgen-ray. 

4. An -important aid is the careful study of the movements of the 
costal margins, as first described by Hoover. 
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EXPERIMENTAL STUDIES ON THE ENTRANCE OF BILE INTO 

THE DUODENUM. 

By A, WlNKEI^TEIN, M.D., 

AND 

P. W. Aschner, M.D., F.A.C.S., 

NEW YOnK. 

(From the Surgical Laboratories of the College of Physicians and Surgeons, Columbia 

University.) 

In a previous communication,^ an experimental study of the 
pressures existing in the various parts of the biliary outflow system 
was presented. These experiments indicate that the pressure in 
tlie common duct is relatively low (60 to 70 mm. of bile) and varies 
little; that normally the sphincter of Oddi offers to pressure exerted 
from the common duct side, a resistance of 120 to 130 mm. of 
saline; that the substances usually present in gastric chyine, when 
placed on the papilla of Vater, lessen the tonus of the sphincter 
somewhat, in our experiments one-fifth to one-sixth of Bie original 
figure; that 25 per cent magnesium sulphate placed on the papilla 
acts likewise; that atropin and adrenalin, administered subcuta- 
neously, also reduce the tonus of the sphincter while pilocarpin 
increases it; that the slight variations in the pressure within the 
gall bladder are due to tonus changes, the musculature of its wall 
possessing little, if any, actual contractile power; that reciprocal 
or contrary innervation or action between sphincter and gall bladder 
is not demonstrable by the usual methods employed to demonstrate 
it; and that the intra-abdominal press'ure at the end of an inspiration 
effects a comparatively tremendous increase in the intravesical 
pressure and almost none in the intraductal pressure. 
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If tliese experimental data are applicable in the explanation of 
normal physiological processes, then, apparently, the variations in 
the tonus of the sphincter of Oddi and the changes in the intra- 
abdominal pressure are the two factors of greatest importance in 
controlling the entrance of bile from the gall bladder and liver into 
the duodenum. It seems as if the contractile power of the gall 
bladder wa;ll is of little significance in the emptying act. While 
these conclusions seem justifiable in view of our studies on the 
possible pressure variations, they have been supported by observa- 
tions of what actually takes place both in the operated animals 
and those fully recovered from operative procedures. These obser- 
vations will be recorded here. 

Spontaneous Activities, (a) Gall bladder. A spontaneous gross 
contraction of the gall bladder with the peritoneal cavity open, 
was never seen throughout our experiments. It may be added, 
furthermore, that roentgenological studies on intact animals by 
means of small silver buttons sewed on the gall bladder,- and by 
means of roentgen-opaque solutions injected into tlie gall bladder,^ 
have proved negati-\'-e in regard to visible spontaneous contractions, 

(b) Bilefbio. There seems to be a continuous, although varying 
rate of bile flow into the hepatic ducts. Bile, however, may not 
enter the duodenum in the fasting, anesthetized animal for periods 
varying from fifteen minutes to three-quarters of an hour. When 
it did enter, two types of flow were observed: (1) Slow, irregular, 
intermittent oozes of a few drops, and (2) somewhat larger, regular, 
intermittent escapes synchronous witli each inspiration. 

Stimulation of the Gall Bladder Locally. Electrical. A faradic 
current of varying intensity was used. 

Experiment 1. Dog 3559, male, weighing S kilos. Ether 
anesthesia and median laparotomy. Two cubic centimeters of 0.5 
per cent methjdene blue solution were injected into the gall bladder. 

A thin rubber tube was then passed through a small opening on the 
greater curvature of the stomach into the duodenum. The duo- 
denal content was thus observed for one-half hour. Only light brown 
bile unstained by the dye was seen. Various points on the sui’face 
of the gall bladder, along the cptic duct, and the tissues surround- 
ing the common duct were submitted to faradic stimulation. Neither 
a perceptible contraction nor a change in size occurred. Dyed bile 
did not enter the duodenum. 

Experiment 2, Dog 3581, male, weighing 7| kilos. Ether 
anesthesia and median laparotomy. The duodenum was incised 
and a small glass cannula (2 mm. in diameter and 2 cm, long) 
was inserted through the sphincter of Oddi and tied securely into 
the common duct at the papilla. The duodenal and abdominal 
wounds were then closed. The following day laparotomy und^ 
etlier anesthesia was again performed. The gall bladder, 
was found collapsed, was refilled witli 12 cc of dog bile and the 
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faradic current applied as in the previous experiment. A contrac- 
tion did not result. The cystic duct was ligated and a straight 
glass manometer was tied into the fundus of the gall bladder. 
The subsequent application of the faradic current did not produce 
a rise in the pressure within the gall bladder. 

Artificial Distension. Varying degrees of distension of the organ 
with air and fluid were instituted and the effect on its contractile 
activities noted. 

Experiment 3. Dog 3257.^ In this dog, while studying the 
pressures in the entire duct system, from a few cubic centimeters 
up to 35 cc of saline were injected into the gall bladder witliout 
causing a perceptible contraction. 

Experiment 4. Dog 3394, female, weighing 8 kilos. A col- 
lapsed rubber balloon was inserted into the emptied gall bladder 
and connected with a water manometer. Inflation of the balloon 
with pressures from 20 to 100 mm. of water did not cause a 
contraction. 

Operative Manipulations. Handling, squeezing, or pinching the 
organ, 'grasping with an artery clamp, piercing with a needle, or 
cutting the wall, did not cause a generalized contraction. Occasion- 
ally, a slight, shallow, linear spasm adjoining the tramnatized area 
was seen. 

Manual Expression. The emptying of the contents of the gall- 
bladder into the duodenum by manual expression ordinarily requires 
considerable force. The slightest pressure, however, is sufficient 
to accomplish tliis when a duct is cut into or across at any point 
between the sphincter and the neck of the gall bladder, or when the 
sphincter is kept patent by a glass cannula as in Experiment 2. 

Experiment 5. Dog 3432, male, weighing 12 kilos. Ether 
anesthesia and median laparotomy. Methylene blue solution was 
injected into the gall bladder and tlie duodenum opened opposite 
the papilla. Atropin, gr. ywj was administered subcutaneously to 
relax the sphincter.^ The abdominal wound was then temporarily 
closed and antero-posterior pressure applied vigorously for ten 
minutes. On reopening the abdomen, no dyed bile was found in 
the duodenum. The abdomen was again closed and the lower 
thorax and upper abdomen squeezed laterally. The duodenum 
now contained most of the dyed content of the gall bladder. The 
common duct was cut across above the sphincter and the slightest 
pressure on the gall bladder sufficed to expel dyed bile into the free 
peritoneal cavity. 

The Respiratory Squeeze. In the roentgenological studies, already 
mentioned, of Abramson^ and Winkelstein,^ which were made on 
animals recovered from operative procedures and in good health, 
a definite craniocaudal squeeze of the gall bladder with each inspira- 
tion could be seen. Furthermore, we have also described how this 
respiratory squeeze effects a large fluctuation in the intravesical 
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pressure.^ It is apparent, liowever, that this increase of pressure 
may be ineffectual in the emptying process if the spliincter of Oddi 
remains closed with a sufficient tonus resistance to block the entrance 
of bile into the duodenum. TJierc is the further possibility that the 
intra-abdominal pressure may cause a simultaneous pressure increase 
in the duodenum quantitatively like that in the gall bladder and 
so prove inefl'ectual even with the sphincter open. Tiiat this is 
not the case was demonstrated by the following experiment in which 
the pressure in the duodenum, empty or distended, rose merely 
5 to 15 mm. with tlie respiratory change. Pressure within the 
gall bladder, it will be recalled, rose to 100 mm. at the end of 
inspiration.^ 

Experement G. Dog 3926, male, weighing 8 kilos. Ether 
anesthesia and median laparotomy. A straight glass tube was tied 
into the duodenum at the level of the papilla and connected to an 
upright water manometer. The abdominal woimd was closed 
tightly about the glass tube and the respiratory fluctuations noted. 


Inspiration. Expiration. 

Duodenal contents .... 5 to 10 mm. 0 

10 cc saline in duodenum ... 10 mm. 0 

20 cc saline in duodenum . . . 10 to 15 mm. 0 


The following experiment was next devised to study the effect of 
re.spiration when tlie sphincter is open or relaxed. Tlie results seem 
so striking as to make this experiment possibly of prime importance 
in the problem at hand. 

Experiment 7. Same dog as in Experiment 2. After the small 
glass cannula had been fixed in the common duct partly through 
the papilla so as to keep the sphincter open, and methylene blue 
injected into the gall bladder, the duodenal contents were observed 
with the duodenum and abdominal caidtj’’ still open. With each 
inspiration dyed bile entered the duodenum from the gall bladder. 
In twenty minutes, the normally distended gall bladder was rendered 
flaccid. The duodenal and abdominal wounds were then closed 
and the animal allowed to recover. Eighteen hours later, laparotomy 
was again performed. The gall bladder was found collapsed and 
practically empty containing a fraction of 1 cc of dyed bile. The 
jejunum and ileum contained stained bile. 

This experiment shows that the respiratory act squeezes bile out 
of the gall bladder into the duodenum when the sphincter is open 
and demonstrates the importance of the sphincter in the normal 
filling of the gall bladder. 

Electrical and Drug Stimulation of the Nerves Innervating the Gall 
Bladder. Electrical. The following experiment is typical of several 
attempts made to cause a contraction or relaxation of the gall 
bladder or an expulsion of its contents by means of faradic stimula- 
tion. These attempts were invariably attended by negative results. 
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Experiment 8. Dog 3359, male, weighing 8 kilos.^ Ether 
anesthesia and median laparotomy. One end of a thin,^ soft, 
rubber tube was inserted into the duodenum through an opening in 
tlie greater curvature of the stomach and the other end led out 
through a stab wound in the lateral abdominal wall. The abdomi- 
nal wound was then sewed up tightly. The vagus nerve was exposed 
in the neck and the animal allowed to come out of the anesthesia. 
The faradic current was then applied to the uncut nerve and later 
to its cut end. Dyed bile did not appear in tlie duodenum. The 
abdominal cavity was again opened and tlie electrodes applied to the 
tissues about the cystic and common ducts and along the lesser 
curvature of the stomach. Neither a contraction of the gall bladder 
nor a change in its size was seen and dyed bile did not enter the 
duodenum. 

Drug Stimulation. In the previous experiments on the pressure 
factors in the biliary duct system,^ pilocarpin, adrenalin, and 
atropin, were administered repeatedly in order to affect the invol- 
untary nerves supplying the sphincter of Oddi and the gall bladder. 
While these drugs caused some pressure changes within the gall 
bladder these were only in the nature of tonus variations. Actual 
gross contractions, changes in the size of the organ, or expulsion of 
its contents were not seen. In tlie following experiment, performed 
later, a decrease in the size of tlie gall bladder occurred after pilo- 
carpin, This had no practical effect since no emptying took place, 
although the dosage used was very large. 

Experiment 9. Dog 3432, male, weighing 12 kilos. Ether 
anesthesia and median laparotomy. A thin, rubber tube was in- 
serted into the duodenum through an opening in the greater curva- 
ture of the stomach and methylene blue was injected into the 
gall-bladder. Pilocarpin, gr., was injected intravenously. 
The stomach and intestines were thrown at once into a severe 
tonic contraction. The gall-bladder wall tightened generally 
and the organ decreased one-third in size. Dyed bile, however, 
did not enter the duodenum (simultaneous contraction of the sphinc- 
ter of Oddi?). Atropin, gr,, was given subcutaneously, and 
the contractions disappeared at once but dyed bile did not enter the 
duodenum. 

Secretin. In three dogs, an extract of the duodenal mucosa was 
made in the usual manner and 2 cc were injected intravenously. 
There was no apparent effect on the motor activities of the gall 
bladder. 

Reflex Stimulation of the Gall Bladder. In the studies on the 
pressure factors*^ many chemicals were instilled in the opened or 
closed (luodenum over the papilla of Vater. Some of these, notably 
magnesium sulphate and peptone, relaxed the sphincter of Oddi. 
None, however, caused a visible contraction or emptying of the 
gall bladder. Distending or irritating the mucosa of the stomach 
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and duodenum, stretching the pylorus, pinching and rubbing the 
mucosa of the duodenuna, were likewise without appreciable effect. 

It must be borne in mind, however, that tliese observations were 
made with the animal under etlier anesthesia, the abdominal cavity 
open, and often with the duodenum and stomach incised. In the 
belief tliat the factors of trauma and anesthesia interfere with the 
normal physiological nerve responses, a difi'erent type of experimen- 
tation was next emploj^ed. These experiments have already been 
briefly reported,'* but will be described here in full. 

In general, the experimental procedure consisted in anesthetizing 
the dog, injecting a dye stufl‘ into the gall bladder, inserting a soft 
rubber tube into the duodenum through an opening in the greater 
curvature of the stomach, leading this tube out through a stab wound 
in the lateral abdominal wall, suturing the laparotomj'’ wound, and 
allowing the animal to recover. Following the recover}'^ from the 
anesthesia and the operation, observations on the duodenal contents 
were made, chiefly on the effect of the injection of warm saline and 
magnesium sulphate into the duodenum. It was found that the 
dyestuff could be more readily distinguished in the supernatant 
fluid when the bile pigments were precipitated by saturated lead 
acetate or barium sulphate 

Experiment 10. Dog 3665, male, weighing 14 kilos. Ether anes- 
thesia and median laparotomy. Two cc of 0.5 per cent methylene 
blue were injected into the gall bladder. A thin, soft, rubber tube 
was passed through an opening in the anterior stomach wall at a 
point near the greater curvature, into the duodenum. The stomach 
end of the tube was led out through a stab wound in the lateral 
abdominal wall. With the abdomen open, 40 cc of 25 per cent 
magnesium sulphate were repeatedly injected into the duodenum 
and aspirated. Only light brown bile unstained by the dye was 
obtained. The laparotomy wound was then closed and the animal 
allowed to recover. 

Ohsermtions. Nineteen hours postoperative; before and after 
the instillation of warm saline and magnesium sulphate into the 
duodenum, only yellow bile was obtained. 

Twenty-four hours postoperative ; thirty-five minutes after bread 
and water was eaten by the dog, 3 cc of dark green dyed bile were 
aspirated. 

Forty-six hours postoperative; before and after warm saline, pale 
greenish-yellow bile was aspirated. After 40 cc of 25 per cent 
magnesium sulphate, however, bile, stained deeply green, was 
recovered. 

Forty-nine hours postoperative; after saline, magnesium sulphate, 
and food, only light yellow-brown bile was found in the duodenum. 

Sxibsequent Observations. During the next four days, the effect 
of saline', magnesium sulphate, peptone, and food, was observe. 
Only bile varying from yellow to brown without dye was seen. On 
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tlie seventli postoperative day, tlie abdomen^ was opened under 
anesthesia. The gall bladder was normally distended with 10 cc 
of brown bile. The tonus of the sphincter of Oddi was preserved; 
it was found to measure 115 mm. of saline (average tonus). 

Discussion. Apparently, after magnesium sulphate and food 
and not after warm saline, bile from the gall bladder entered the 
duodenum. It seems probable also that the dyed specimen of 
bile left the gall-bladder in forty-six to forty-nine hours. 

Experiment 11. Dog 3740, male, weighing 7 kilos. The 
procedure was the same as that in the previous experiment. 

Observations. Fifteen minute postoperative; 2 cc of brown bile 
were asphated from the duodenum. 

Twenty-two hours postoperative; before and after warm saline, 
only yellow-brown bile was recovered. Following the instillation 
of magnesium sulphate, bile, moderately green-stained, was 
aspirated. 

Forty-six hours and the next three days postoperative; after 
saline, magnesium sulphate, and food, yellow-brown bile was found 
in the duodenmn. 

Subsequent Observations. Under anesthesia, the dog’s abdomen 
was opened six days after the operation. The gall bladder was 
found normally distended witli 10 cc of moderately dark brown bile. 

Discussion. After magnesium sulphate and not after saline, 
bile from the gall bladder entered the duodenum. The gall 
bladder was probably emptied of the d^'^ed bUe in twenty-two to 
forty-six hours. 

Experiment 12. Dog 3760, male, weighing 14 kilos. Proeedure 
as in the previous experiment. 100 mg. of phenoltetrachlorphtha- 
lein was also injected into the gall bladder. 

Observations. Fifteen minutes postopera tively; 3 cc of brown 
bile without dye were aspirated. 

Twenty-one hours postoperatively; before and after saline 
unstained bile was found in the duodenum. After magnesium 
sulphate, green-dyed bile containing phenoltetrachlorphthalein was 
aspirated. 

Twenty-five hours postoperative; one-half hour after food, only 
brown bile without dye was recovered. 

Subsequent Observations. For six days, after saline, magnesium 
sulphate, and food, yellow to brown bile was obtained. On the 
seventh day, 50 mg. of indigo carmine was injected intramuscularly. 
Twenty-four hours later, after magnesium sulphate and not after 
saline, dyed bile appeared in the duodenum. Under anesthesia, 
the abdomen was then opened and the gall bladder was found to 
contain 7 cc of bile stained a deep green by the dye. 

Discussion. It does not seem necessary to make any other com- 
rnent than to state that the gall bladder was probably emptied of 
the dyed bile in twenty-one to twenty-five hours. 

VOL. 169, NO. .5.~mat, 1925 23 
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Experdient 13. Dog 3916, male, weighing S kilos. The 
procedure was the same as in the previous experiment except that 
5 cc of Neo silvol, stained by indigo carmine, was injected into the 
gall bladder after the withdrawal of 5 cc of bile. 

Ohservcihons. In brief, it was found that after magnesium 
sulphate and not after saline, dyed bile entered the duodenum and 
that the dyed bile had left the gall bladder in forty-eight hoiu’s. 

Summary. ^ A full discussion of these experiments and their 
possible significance will be reserved for a future publication. The 
e.xperiniental observations may, Jiowever, be summarized hrieBy 
here. 

1. No evidence was found of spontaneous contractions of the 
gall bladder in the dog, either under anesthesia or when fully 
recovered. 

2. It is possible to empty the gall bladder by manual expression 
after the sphincter of Oddi is relaxed, with the peritoneal cavity 
open or closed. 

3. The respiratory squeeze, that is, the increase in intra-abdominal 
pressure at the end of inspiration, also effects an © pulsion of bile 
into the duodenum from the gall bladder wlien the sphincter of 
Oddi is relaxed. 

4. Direct or reflex stimulation of the gall bladder, whether it be 
by faradization, drugs, hormones, chemicals, or mechanical means, 
does not cause a contraction of the gall bladder, or an appreciable 
change in size, or any emptying, in the experimental animal under 
anestliesia. 

5. In an animal, however, which has fully recovered from the 
operative procedures, following the instillation of 25 per cent mag- 
nesium sulphate or the passage of gastric cliyme into the duodenum, 
and not after normal saline, tliere is an entrance of bile from the 
gall bladder into tlie duodenum. 

Whetlier the more normal physiological conditions in the last 
instance permit of gall bladder contractions sufficiently strong to 
expel bile seems extremely doubtful from our experimental observa- 
tions. It is more probable that certain agents, viz., magnesium 
sulphate and gastric chyme, relax the sphincter of Oddi and that 
then, the intra-abdominal pressure at tlie end of each inspiration 
expresses some bile from the gall bladder into the duodenum. 
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A NEW METHOD FOR STUDYING PURE GASTRIC SECRETION.* 

By a. L. Garbat, 

ASSOCIATE VISITING PHYSICIAN AND BACTEKIOLOGIST (LENOX HILL HOSPITAL), NEW 

YOHK CITY. 

We have been accustomed, clinicalb^ to study gastric secretion 
by means of the various types of test meals. In this way, however, 
we are dealing with gastric contents which contain not only the 
gastric juice, but also constituents of the test meal, besides swal- 
lowed saliva. 

The first accurate observations on pure gastric juice in man were 
made by Dr. Beaumont in 1833, on a Canadian voyageur who, 
by the premature discharge of his gun, was left with a permanent 
gastric fistula. Bj’’ this method, samples of gastric juice could be 
secured, but not while the digestive process was actually in progress. 
To make the collection of such a sample possible, experiments in 
animals were resorted to. Heidenhain isolated portions of the 
stomach wall as pouches opening through fistulse on the abdominal 
wall. The objection to tliis procedure was that the secretion in the 
isolated pouch did not necessarily correspond to that occurring in 
the main stomach, since the connection of the pouches with the 
central nervous system was severed. In order to overcome this 
disadvantage, Pavlow^ devised the ingenious operation of a minia- 
ture stomach which remained connected with the main stomach 
without severing the nerve connections. Naturally, this procedure 
is applicable only for experimental purposes in animals. In man, 
it is only the gastric fistula cases with stenosis of the esophagus, 
similar to Dr. Beaumont’s patient, which offer the pure type of 
gastric secretion; but such patients are rare, and gastric problems 
can only be definitely answered by studies upon many subjects^. 
There is no organ in the body, the function of which is more influ- 
enced by individual reaction, than the stomach. Gastric juice 
without food admixture has usually been collected by aspiration 
of the fasting stomach, but contents thus obtained suffer the dis- 
advantages of having been in the stomach for varying lengths of 
tirne, of not being produced during the cycle of digestion, and of 
being contaminated by swallowed saliva or regurgitated bile. 

In the course of the author’s studies on duodenal alimentation, 
the two-tube method®’ ^ was found very satisfactory for obtaining 
pure gastric secretion during the act of digestion. The technic 
is comparativeBi simple. The patient swallows the duodenal tube 
(Einhorn type), which is allowed to pass into the duodenum in 
the usual way. After it is proven deflnitely in place, another duo- 

* (From the Laboratory and Medical Division of the Lenox Hill Hospital, Service 
of Dr. J. Kaufmann.) 
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denal tube is then swallowed, but this second one remains in the 
stomach, men gastric juice is wanted, duodenal alimentation 
should be started through tlie duodenal tube, best done by means 
of the regular Einhorn Duodenal Feeding Outfit. The author 
has found that in response to the duodenal feeding there is an 
immediate secretion of gastric juice which can be easily aspirated 
from the stomach, through the gastric tube. 

It is wise to empty the stomach of any contents that it may con- 
tain before the duodenal alimentation is started. Then too, one 
must be certain tliat the tube in the stomach rests in its most 
dependent portion, otherwise aspiration will not bring forth all 
the gastric secretion. At times, it may require the roentgen-ray 
to see the proper position of the tube. It is often necessary to change 
the posture of the patient from reclining to sitting, or vice versa, or 
from one side to another. 

The gastric secretion starts almost immediately after the injection 
of the first 20 to 30 cc of fluid into the duodenum, and is most marked 
during, or right after, the feeding (which should take twenty 
minutes), but often continues for about thirt3'^ minutes to an hour 
after the duodenal alimentation has been stopped. 

We found several important factors which influenced the gastric 
secretion. 

Tsrpe of Patient. It was shown^ that the amount and character of 
gastric juice which can be collected in response to duodenal feeding 
depends upon the type of patient dealt with, and compares very 
closely to what the gastric secretion would be in that same patient 
in response to the gastric test meal. Thus, a patient with an achylia 
gastrica shows no gastric secretion in response to duodenal feeding. 

A patient with a mild irritative form of gastric disorder offers a 
moderate amount of gastric secretion— about 100 cc, while patients 
with a marked irritative form of gastric function, as cases of ali- 
mentary hypersecretion, give as much as 280 cc of pure gastric 
juice in response to a duodenal feeding. 

Type of Duodenal Feeding. Most of the experiments were done 
with duodenal alimentation, consisting of a mixture of 7 ounces 
of milk, 2 eggs, | dram of lactose, 1 square of butter and a pinch 
of salt. 

Different types of feeding were undertaken in the same person to 
note any possible difference in the response of gastric secretion. 
The most striking example was seen in a patient with a gastric ulcer 
and alimentarj'' hypersecretion; comparative experiments, after 
individual feedings with 8 ounces of saline, 8 ounces of beef broth, 

8 ounces of milk-egg mixture, and 8 ounces of thick strained oatmeal 
gruel,' showed the least amounts of gastric secretion, that is, 100 cc 
and 138 cc following the saline and the broth respectively; the 
greatest amount (377 cc) was stimulated bj'^ the 8 ounces of gruel, 
while the milk-egg mixture gave 286 cc. 
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From repeated experiments with similar results, this difference 
was explained by the finding that the longer the feeding remained 
in the duodenum, as evidenced by aspiration, the longer did the 
gastric secretion continue. In all the tests, as soon as the duodenum 
became empty, the gastric secretion practically ceased. The saline 
and broth passed out of the duodenum most quickly'’, wliile the 
gruel stayed longer than the milk-egg mixture. 

Discussion. The excitation of gastric secretion by ap^ilication of 
food substances to the duodenal mucosa, had not heretofore been 
demonstrated sufficiently conclusivel.y in man. 

In animals, this was first shown by Pavlow and his coworkers.^ 
Gross® employed a duodenal and a gastric fistula in animals, and 
observed that Avhen meat extract was put into the intestines, a stim- 
ulation of the gastric glands resulted. Similar animal experiments 
with different food agents are reported by Zeliony,^ Lonnquist,® 
Chittenden, Mendel and Jackson,® Edkins and Tweedy,^® and 
Tomaszewski.” 

The most recent and very detailed studies along these lines were 
published by Ivy and Mcllvain.^- Their experiments were made 
on dogs, with a PavloAV pouch in the stomach, and a Thiry’s fistula 
in the duodenum and jejunum. In this way, there was produced 
a loop of duodenum and jejunum fifteen to eighteen inches long, to 
which sulistances could be continuously applied, and the resulting 
secretion in tlie Pavlow pouch noted. A great number of active 
and constant excitants were demonstrated. These workers also 
made experiments upon two men in whom twentieth-normal HCl 
was injected into the duodenum through a duodenal tube, after 
which gastric secretion resulted. 

Ilegarding the mechanism concerned in the e.xcitation of gastric 
secretion by way of the upper intestines, several factors may play 
a role. While it seemed certain to the writer that secretion continued 
as long as food substances remained in the duodenum, this was not 
due to a simple distention of the duodenal loop. Ivy and Mcllvaiiff- 
found that when the loop Avas distended with from 50 to 75 cc of air 
or water, no stimulation of gastric secretion occurred. Pavlow 
suggested that it may be due to a local secretory reflex from the 
intestinal mucosa to the gastric mucosa. On the other hand, it 
may be a long reflex to the cerebral centers, and a. centra vigal 
response with either a secretory or vasomotor effect. The possible 
stimulation by secretin produced in the intestinal mucosa must also 
be considered, although the almost immediate appearance of tie 
gastric secretion after the duodenal feeding, as is regularly noticed 
in the human being, without a latent period, speaks somewhat 
against the hormone element. The possibility of a psychic factoi m 
influencing the results is, of course, always to be kept in mind. 
Definite explanation must therefore be withheld. 
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Summary. 1. The two-tube system, with _ the physiological 
phenomenon that gastric secretion takes place in response to duo- 
denal feeding, offers a new method whereby we can collect large 
quantities of pure gastric juice, as soon as it is secreted, during 
the act of digestion, and without admixture of anj'- test meals. ^ 

2. The instigated gastric secretion differs with various articles 
of food, and continues as long as the particular food contents remain 
in the duodenum. 
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THE NEOPLASTIC NATURE OF THE LEDKEmC PROCESS. 
By a. Piney, M.D., M.R.C.P., 

INSTITUTE OF PATHOLOGY, CHARING CROSS HOSPITAL MEDICAL SCHOOL, LONDON. 

The conception of the leukemic process as a truly neoplastic one 
is not new, and has been supported bj" a number of writers, e.g. 
Banti,2 Babes,^ Ilibbert,^'^ Benda,^ Mallory^ and others, but has 
not obtained wide acceptance. Sternb§rg has attempted to show 
that the large-celled form of lymphatic leukemia is a neoplastic 
process (leukosarcomatosis), but the other forms of leukemia are 
not explained on his hjqiothesis. An infiltrative mode of growth 
is insufficient evidence of the neoplastic nature of a disease, and 
this alone is sufficient to invalidate the conception of Banti. Lenazi“ 
has attempted to form a definition of neoplasia, and comes to the 
conclusion that all forms of leukemia are neoplastic and carefully 
excludes all those hematological reactions of similar character which 
have no histological relationship with the leukemias. This is 
doubtless a proper distinction to make, but the very fact that 
'Teukemoid’’ reactions do occur independentl}'^ of leukemia would 
seem to indicate that a similar impetus of some kind is at work. 
If leukemia can properly be regarded as neoplastic it is essential 
that a definite tumor should be demonstrated, even if the blood 
picture itself and the infiltrations of the tissues cannot be regarded 
as being of metastatic nature. 
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It is not uncommon to regard all forms of leukemia as of hyper- 
plastic nature, but the absence of a clear conception of the nature 
of such a process is a bar to its acceptance. If the term hj^ier- 
plasia be confined to those processes in which an increase of normal 
cells in normal arrangement is the essential feature it will be obvious 
that leukemia is not of this nature. An inflammatory reaetion 
differs essentially from a neoplastic one, in that many phases of 
cell activity and structure are present at the same time, while in a 
tumor only one type of cell proliferates in an atypical manner, 
that is, there are a number of phases in an inflammatory focus but 
onlj" one in a neoplastic one. The application of these eonceptions 
to the leukemic process should present little diflieulty, so long as 
the changes in the hematopoietic organs and not the eharacters of 
of the blood picture be regarded as the essential features. 

If the lymphatic type first be considered (tymphadenosis) in its 
chronic form, it is to be noticed that two types of blood picture may 
occm-; the two types (shown below) may occur in the same case at 
different times, but when the first type has disappeared it never 
returns. 


table I.— types of differential count in chronic 

LYMPHATIC leukemias. 


Typo I, Typo 11, 

Per cent. Per cent. 


Polymorplionuclcars . 
Eosinopliiles 
Basopliiles . . . . 

Monocytes . . . . 

Lymphocytes 
Metamyelocytes 
Myelocytes . . . . 

Myeloblasts 
Lymphoblasts . 

Plasma cells 


22 

2 

0 

4 

72 

0 

0 

0 

0 

0 


7.9 

0.15 

0.2 

1.85 

87.4 

0.1 

0.25 

1.8 

0.2 

0.15 


It will be noted that the essential difference between the two 
types is the presence of immature cells of the myeloid series in the 
second tj'pe, in ivhich also nucleated red cells are much more 

common. , 

Acute lymphadenoses usually are of the second tj^ie, and a case 
with no immature myeloid cells is a great rarity.^ Naegelff^ regar s 
the presence of such cells simply as a result of irritation, but does 
not state the nature of the stimulus. Fig. 1 shows the appearances 
of a section of bone marrow from a case of chronic lymphadenosis, 
which had reached the second stage. It will be seen that a mass 
of lymphocytes is surrounded by hj^erplastic marrow^ tissue, 
which is only incompletely separated from the lymphocytic mass. 
Fig. 2 shows a section from the marrow of a case of carcinoma o le 
breast with metastases in the bones; here there is a mass or car- 
cinoma cells surrounded by a zone of hyperplastic myeloid tissue 




Fig. 1. — Section of marrow from cases of cbronic lymphadenosis. The section 
shows a mass of small lymphocytes in the center and this is surrounded by myeloid 
tissue in a state of well-marked hyperplasia. 



Fig. 2.— Section of marrow from case of metastatic carcinoma of bone. The 
central part of the field shows a mass of epithelial cells which are surrounded by 
intensely hyperplastic marrow tissue. The resemblance to Fig. 1 is very striking 
and the sole difference is found in the nature of the cells composing the central 
mass. 
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of a character identical with that seen in Fig. 1. ^ The blood in 
this case showed 12.75 per cent of immature myeloid cells, that is, 
a percentage even higher than that found in the second type^ of 
lymphadenosis recorded above. The hematological distinction 
between the two conditions lies in the much greater total number 
of leulcocytes and much higher percentage of lymphocjd;es in leu- 
kemia than in metastatic cancer of the marrow, but the myeloid 
picture does not differ appreciably in the two diseases. The fact 
that leukemic proliferations of marrow differ in their arrangement 
from normal marrow can be seen quite easily in sections and the 
leukemie process differs also from the ordinary hj^perplasia asso- 
ciated with severe leukocytosis. In l;\rmphadenosis these differences 
are naturally more marked than in myelosis, as here the former 
process causes growth of a foreign tissue in the marrow which dis- 
places and destroys the myeloid tissue— this would appear to be a 
true neoplasm. 

The blood picture is certainly more difficult to interpret than 
is the histological picture in the hematopoietic organs, as here there 
are two distinct features, namely, the emigration of imniatm-e leu- 
kocytes as the result of the simple hyperplasia of the marrow around 
the lymphocytic foci and the flooding of the circulation with lym- 
phocytes from the tumor-like masses. 

The first appearance of immature myeloid cells in the blood seems 
to correspond to the time when focal points of tenderness of bones 
can first be noted clinicallj'-, and such points of tenderness always 
correspond to microscopical areas of Ijnnphocytic infiltration. It 
must be recalled also that Naegeli^^ has recorded a case of typical 
lymphatic leukemia in which spontaneous fracture of a rib occurred. 

The tumor-like foci in cases of myelosis are usually composed 
only of myeloblasts, which form groups of 20 to 200 cells in ivhich 
no signs of development into premj'^elocytes can be found, although 
the surrounding tissue shows this mode of maturation in great 
quantity, that is, these are monophasic foci. Rarely the foci in 
myelosis are composed of myelocytes and even less commonly of 
premyelocytes, and in these cases the blood picture at the end of 
life is predominatingly myelocytic or premyelocytic instead of 
myeloblastic, as is usually the case. These facts appear to show 
conclusively that cells from the monophasic foci can emigrate into 
the blood stream and, if this is so, and if they are tumor cells, it 
should be possible to recognize them in the blood before the end 
. of the disease. If the eells in films from cases of myelosis be care- 
fully examined it is always possible to find that the percentage of 
atypical myeloblasts (premyelocytes or myelocytes according to 
the type of case) increase as the disease progresses until, toward 
the end, few typical cells of the group can be found in the blood. 
It is equally important to note that such abnormal forms are not 
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found in tJie blood in cases of metastatic tumors of bones. It is 
inconceivable that the abnormality of some of the blood cells 
depends upon injury by an unknown agent, as the rate of repro- 
duction is so much greater than normal— an occurrence which is 
extremely improbable in injured cells. The general appearance 
of the marrow is that of an intensely active organ, such as, could 
scarcely be the re.sult of toxic injury. , , . , . 

The length of the.clinical history of many cases of leukemia can 
be employed as an objection to the ncojilastic conception only if 
the disease be regarded as a malignant neoplasm, which, would 
seem to be a necessary conclusion only in relation to the acute 
forms of the type which were excluded from the neoplastic hj^poth- 
esis by Sternberg. 

In brief, the conception put forward in this paper is that of a 
neoplastic process, which, like other tumors, is more rapid in its 
course when composed of immature cells and which gives rise to a 
striking blood picture by two means, namely, irritation of the bone 
marrow and emigration of the tumor cells themselves in progres- 
sively greater numbers as the disease progresses and the amount 
of functional marrow decreases. • 

The appearances of the marrpw, and of the blood (Piney*-’) show 
that the emigration of immature cells cannot be attributed to a, 
depletion of the tissue and consequent paucity in mature forms. 

It is necessary to mention briefly some of the arguments in 
favor of the other views of the nature of the leukemic process. 
An infective origin of, at least, some forms of the disease has fre- 
quentl}" been very strongly supported, for example, Sternberg*^ has 
contended that the acute myeloblastic form is not a special malady, 
but is a peculiar reaction to a variety of infections. He claims 
that it is possible to produce an intense myelocytosis in the blood 
and well-marked myeloid change in the tissues by injection of 
streptococci, but he appears to ignore the essential feature of 
leukemia, nameky, the focal arrangement of masses in the marrow. 

Von Hansemann’ propounded a most attractive view, which can 
at present be little more than a Avorking hypothesis: He suggests 
that the changes in the tissues in leukemia are so unlike true tumors 
that no other possibility than infection remains to be considered, 
and he suggests that leukemia may be a condition secondary to an 
infection. Herz®’ ^ has taken up a similar attitude, and pointed 
out that lymphomata in the liAmr are common in typhoid fever, 
and suggests that such tissue formations may be the morphological . 
basis of a predisposition to leukemia.. The experimental \york of 
Ellermann*’ ® on the leukosis of fowls is the most, striking evidence 
in favor of the infective theory, but the histological changes found 
in these animals differ from those found in human leukemia in that 
they appear to be purely hyperplastic and metaplastic. . . 
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The appearances of . the neutrophile polymorphonuclear leuko- 
cytes and in fact of the neutrophile cells as a whole in leukemia is 
very striking, because there is a shift to the left of the Arneth 
index, that is, ar decrease in nuclear complexity with even the 
appearance of quite immature forms, namely, myelocytes, but at 
the same time there is also an increase in the number of many- 
lobed polymorphonuclear leukocytes some with as many as seven 
lobes in the nucleus. These are not the appearances found in 
infective diseases. The fact that eosinophile leukocytes may 
increase at the same time as the neutrophiles is . some evidence 
against the conception of an infection because, as a rule, the eosino- 
philes fall when the neutrophiles increase in number. 

The occurrence of such a condition as myeloblastic leukemia is 
verj'^ difficult to reconcile with an infective origin, as it is now known 
that the granular cells increase mainly by division of preexisting 
granular cells (myelocytes) and not by derivation from the non- 
granular myeloblast (Ellermann®), which appears to fulfill its func- 
tion in embryonic life. If this fact be admitted it is obvious that 
the excessive proliferation of myeloblasts cannot be explained by 
the presence of an additional demand for granular cells, as this 
should result in an increase of myelocytes. 

Ziegler^® supposed that normally there was a sort of balance 
between the lymphatic and the myeloid tissues of the body, and 
he was able to cause myeloid metaplasia by destruction of the 
Malpighian bodies of the spleen. But the appearance of his speci- 
mens was not that of leukemia, and there is certainly no abnormal- 
ity of lymphatic tissue in the early stage of myelosis. 

Naegeli^^ supposes that leukemia is a disturbance of correlation, 
but presumes that the error is in the balance of the endocrine 
system. It may be admitted, that in the absence of a nerve supplj^, 
the regulation of the hematopoietic organs must be of chemical 
nature, but this could normally govern only the emigration of 
mature cells and the size of the functional organ, for example, bone 
marrow, but in leukemia there is a qualitative as well as a quanti- 
tative change which would require some other explanation. If 
such an endocrine disturbance be supposed to be the cause of 
leukemia it is an obvious corollary that the malady must affect 
the whole of the hematopoietic system— this is certainly not the 
case, as areas of normal blood-forming tissue can always be found, 
even in advanced cases, that is, not all the lymphatic or mj^eloid 
tissue is affected at the same time or to the same extent. 

The view of von Hansemann, that an infective origin must be 
postulated because no other view will fit all the known phenomena, 
is thus not correct and, in fact, it might well be supposed that by 
a similar process of exclusion all conditions other than neoplasia 
might be excluded. 
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HETEROTOPIA OF ADRENAL IN LIVER AND KIDNEY.* 

By Carl Vernon Weller, M.S., M.D., 

PROFESSOn OF PATHOI/OGY, TTNIVERSITT OF jnCHIQAN, ANN ARBOR, MICHIGAN. 

(From the Department of Pathology, University of Michigan, Ann Arbor, Michigan.) 


In its varying degrees heterotopia of the adrenal in the liver or 
kidney appears to be a much more common developmental dis- 
turbance than the literature upon the subject would lead one to 
expect. Four well-marked examples of this condition have appeared 
in the last 800 autopsies done in the Pathological Laboratory of 
the University of hlichigan. Yet adrenal heterotopia in liver and 
kidney has been quite generally ignored in the monographical 
presentations of diseases of the adrenal and in systems of medicine. 
One of the most recent of these simply says that “One case, at 
any rate, has been reported in which the right suprarenal was 
found beneath the fibrous capsule of the kidney,” and predicts that 
the future development of endocrinology may reveal further occur- 
rences of such anomalies. i • j 

By definition, from the groups of adrenal-renal heterotopia and 
adrenal-hepatic heterotopia, forming the subject of this repor , 
there must be excluded the accessory adrenals that inay be found 
upon, in or beneath the capsules of these organs, and likewise there 
must be excluded the more or less undifferentiated tissues of nephros 
origin which may be found within the kidney, particularly, some 
of which come to resemble adrenal cortex. It is fully recognize 

* Presented at the meeting of the American Section of the International Associa- 
tion of Medical Museums, Buffalo, April 17, 1924. 
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that the different types of malposition which may be properly 
designated heterotopia may be in a sense a major degree of these 
conditions just excluded, but from every point of view, except the 
embryological one, they are fundamentally different. In the 
various types of inclusions and “rests’’ which we bar from this 
category by definition, an adrenal is to be found upon the sarne 
side. With heterotopia no adrenal other than the one included is 
to be found upon that side. To these dicta which appear so simple 
and so fundamentally sound there are at least three reported excep- 
tions. One was briefly described by Grawitz,® another by Radasch,^ 
while the third is a case described by Miloslavich,^ in which there 
was a duplication of one adrenal so that, wliile there was apparently 
a true and complete unilateral adrenal-renal heterotopia, another 
well-formed adrenal was found upon the same side. Exceptions of 
this nature, involving complete duplication of the adrenal and a 
heterotopia of one of the resulting pair, must be rare, so that, in 
general, the presence of a well-formed adrenal in normal relation- 
ship is against, but does not entirely rule out, heterotopia of the 
adrenal on the same side. 

The importance of the condition here described is more than an 
academic one. It is true that it probably will never be recognized 
except in the operating room and at autopsy, but its correct inter- 
pretation is of great importance both to the surgeon and to the 
pathologist. In a high grade of adrenal-renal heterotopia the 
surgeon will find it impossible to effect a separation of the two 
organs in doing a nephrectomy unless he dissects through renal tis- 
sue. He must bear in mind, also, the fact that the condition is 
often bilateral. If, either by acquired disease or by developmental 
failure, the remaining heterotopic adrenal is inadequate, death by 
adrenal insufficiency will ensue. Proper recognition of the gross 
and microscopic pathology of this condition as met at autopsy will 
guard the pathologist on the one hand against an erroneous inter- 
pretation of it as neoplastic or otherwise and, on the other, will 
inform him in respect to certain important aspects of the constitu- 
tional pathology of the cadaver upon which he is working. 

Literature of Adrenal-renal Heterotopia. Rokitansky,^ in 1846, had 
differentiated acquired inflammatory adhesion between the adrenal 
and renal capsules from true heterotopia which he characterized 
as exhibiting a common trmica albuginea investing the two organs. 
He gave no case report. Since Rokitansky, most of the important 
text-books of pathological anatomy have briefly referred to the renal 
type of adrenal heterotopia. 

The first case report in the literature is. that of Klebs,® in 1876, 
who recorded the occurrence of a thin yellowish layer spread beneath ’ 
the kidney capsule at the upper end of each kidney. In the usual 
situations no adrenals were to be found, and microscopical examina- 
tion showed the thin yellow layer to be made up of cells like those 
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of adrenal cortex. His patient was a well-developed male, aged 
twenty years, who died of pneumonia, 

A briefly described observation published by Grawitz,^ in 1884, 
came next in chronological order. In a girl, aged two years, 
adrenals as accessor}', or supernumerary organs were found at 
the upper pole of each kidne.y beneath the kidney capsule. ' The 
adrenals themselves were apparently in the normal situation. On 
the right a portion of the adrenal tissue extended to the depth of 
1 cm. in a cleft between tAvo neighboring renal lobules. 

In the course of the autopsy of a male, aged sixty-scA’^en years, 
AA'ho died as a result of a cardio-vascular-renal complex, Pilliet,® in 
1893, found no trace of the right adrenal in its usual situation. 
On section of the kidney, hoAvcA’^er, a yelloAv plaque AA'as found under 
the capsule at the upper part of the anterior convexity. Micro- 
scopical examination shoAved this to be adrenal and in some areas 
there Avas complete fusion of the tAAm parenchjnnas. The structure 
had the appearance of being half of the adrenal only, being made 
up chiefly of cortical substance, although large bloodA'essels, bundles 
of plain muscle and atrophic groups of medulla cells were found 
in areas. 

In 1895 there were tAvo papers reporting 3 cases of the renal 
t.Aq)e of adrenal heterotopia. Weinberg’^ recorded an instance in 
a woman, aged fifty-f' ur years, aa'Iio died in coma. In attempting 
to decorticate the kidneys, the renal capsules AA'ere found to coA'-er 
partially a substance identified as adrenal. The right adrenal AA^as 
united AAnth the kidney for a' distance of 3 cm. The left adrenal 
was united with the left kidney for a distance of 1.5 cm. The 
remaining portions of the adrenals were free and had the appear- 
ance of being enclosed within diA^erticuIa of the kidney capsules. 
IMicroscopically the adrenals AA^ere found to have then- OAvn delicate 
capsules AA'hich Avere lacking completely at certain areas AAdiere the 
parenchjnna of the adrenal AA'^as in immediate contact AAuth the 
cortical substance of the kidney. Renal and adrenal tissues were 
found “cote a cote, parfois se melangent, mais ne presentent pas 
d’anastomoses entre eux.^’ No chronic inflammatory changes AA'ere 
found in the kidneys. 

In the same year there appeared Ulrich’s*® important paper on 
misplaced and accessory adrenals in which two examples of adrenal- 
renal heterotopia were included. The first of these was in a male, 
aged seA’^enty-tAAm years, alcoholic and demented, who died an 
asph}o:iative death following aspiration. Both adrenals were 
found spread out in a thin sheet, from 0,5 to 1 mm. m thickness, 
.OA'^er the upper poles of their respective kidneys. Upon attempting 
to remoA’^e the kidney capsule, the adrenal was in part removed 
Avith it and in part remained adherent to the kidney. No adrenals 
were to be found in their usual situation. On microscopical exam- 
ination, a layer of adrenal cortex about 1 mm. thick was found 
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over the surface of the kidney and separated from it in certain 
areas only by a connective tissue layer of similar thickness. In 
some areas the three cortical zones could be recognized, in others 
only the zona fasciculata. No medullary substance was found. 
In those areas in which no connective tissue intervened between 
the two organs, adrenal tissue was found in close association with 
the urinary tubules. 

The second patient of Ulrich’s was a male, aged sixty years, diag- 
nosed as a case of psychosis secondary to advanced pulmonary 
tuberculosis. This the author characterizes as an example of 
dystopia partialis glandularum suprarenalium. The right adrenal 
consisted of two connected portions, of which the larger was in the 
form of a flattened mass applied to the anterior aspect of the upper 
pole of the kidney. The smaller portion was above and apart from 
the kidney and appeared to be composed chiefly of medulla. Upon 
stripping off the kidney capsule, the flattened portion of adrenal 
was found to be left behind, nor was there any loss of substance 
from the surface of the adrenal from which the kidney capsule came 
away smoothly. At its inner side the adrenal tissue was found to 
mingle somewhat with the renal tissue, in such areas no visible 
connective-tissue capsule intervening. The total thickness of the 
sheet of adrenal tissue was 1.5 mm. On microscopical examina- 
tion the zona reticularis was found to be difhctly upon the surface 
of the kidney in certain areas and the intimate intermingling of 
renal and adrenal tissue was fully verified. No medullar tissue 
was found in this portion of the adrenal. The left adrenal pre- 
sented in general the same appearances, but was not so intimately 
united with the kidney. ■ ' 

In 1902 Radasch'^ reported an interesting case of adrenal het- 
erotopia which probably should be included in our present list. 
Autopsy verified a clinical diagnosis of gumm^ of the brain in a 
male, aged twenty-nine years, who died following a cerebral decom- 
pression operation. The kidneys were found to be of normal size. 
Upon the anterior-superior surface of each kidney a thin yellowish 
•body was found. Each of these covered an irregular area about 
3 cm. in diameter and about 1 mm. thick. Thej^ were beneath 
the capsule and in places dipped into the renal cortex. An adrenal 
of normal size and shape and in the usual location was present 
on the right side only. Upon the under surface of the liver near 
the transverse fissure a small, thin, yellowish mass was noticed. 
It repmbled those upon the kidneys and was approximately 1 cm. 
in diameter and 2 mm. thick. Histological examination of the 
adrenals in the kidneys showed all three cortical zones with an 
incomplete capsule between the adrenal tissue and the renal tissue 
and an intimate mixture of the two parenchymas. Microscopical 
examination of the mass on the liver showed this also to be adrenal 
•tissue but the relationship was much less intimate, for a thick 
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layer of loosely arranged connective tissue containing oval masses 
of adrenal cells separated it from the liver. The reticular zone 
appeared to be external. The medulla is not mentioned in respect 
to either situation. Disregarding the hepatic adrenal tissue, which 
is difficult to interpret from the description, this would appear to 
be a true instance of bilateral adrenal-renal heterotopia with 
right unilateral duplication of the adrenal. The presence of addi- 
tional adrenal tissue on the under surface of the liver serves to 
connect the cases we are describing with the more common type 
of aberrant adrenal masses. 

hliloslavich^ made the most important contribution thus far 
to the casuistry of adrenal heterotopia in his paper of 1914. In 
this he added four new examples, reviewed much of the earlier 
literature and discussed the general significance of developmental 
disturbances of the adrenal from the standpoint of constitutional 
pathology. His first patient was a male, aged twenty-tlrree 
years, who died a respiratory death from bulbar paralysis due to 
a diffusely infiltrating glioma of medulla, pons and cerebellum, 
nearly filling the fourth ventricle. There was a marked hyper- 
plasia of all l3miphoid tissue and a two-lobed thj'mus was present. 
The right adrenal was in the form of a nearlj^ circular disk, measur- 
ing 6.5 by 5.5 cm., which was applied to the anterior surface of the 
upper pole of the kidney. In the central portion this disk was 
tliinned out to such a degree that the adrenal tissue appeared in 
the form of small isolated islands, while at the circumference of the 
thinned portion a broad continuous ring of adrenal parencbjona, 
0.5 to 1 cm. wide, was present. The left adrenal showed the same 
changes," but to a somewhat slighter degree. No microscopical 
description of this case is presented. 

His second patient was a male, who died when forty-seven 
j^ears of age, with a clinical diagnosis of diabetes mellitus and mjD- 
cardial degeneration. While the' thjunus was represented by a 
well-defined fatty mass only and did not appear lymphoid, all 
other Ijonphoid structures showed the marked hyperplasia of a 
status Ijrmphaticus of liigh degree. The adrenals had the form 
of nearly circular disks, 5 to 6 cm. in diameter, firmly fixed at the 
upper pole of each kidney. On removing the kidney capsules the 
adrenal tissue was left attached to the kidnej''. On section, the 
adrenal was found to be very thin, measuring only 1 W® 
lower cortical leaf could scarcely be recognized as such, no limiting 
layer (capsule) could be found and medullary substance was not 
recognizable. On microscopical examination the single cortiral 
layer was found to show its three zones well differentiated. In 
areas it was separated from the kidney parenchjona by a delicate 
connective-tissue layer which was interrupted entirely for vOTymg 
distances where the parenchyma of the adrenal came in direct 
contact "with kidney elements. In some sections the adrenal cell 
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complexes wliich were mingled witli kidney tissue resembled those 
of the zona glomerularis while others were of the type of the zona 
fasciculata. The medulla was very sparsely represented by single 
cells or small groups of cells. The left adrenal showed similar 
microscopical findings. Rounded and elongated masses of smooth 
muscle were found in and beneath the kidney capsule, where 
adrenal and kidney were united, in the zona glomerulosa lying in 
the kidney and in the central portion of the adrenal. 

The third case contributed by Miloslavich was that of a man, 
aged twenty-six years, with a clinical diagnosis of tuberculous 
meningitis, found at autopsy to have chronic pulmonary and 
generalized miliary tuberculosis. There was a persistent hyper- 
plastic thymus, measuring 7 cm. in length and 3 cm. in breadth, 
and a small thyroid. The left adrenal -was broad and thin and 
united with the upper pole of the kidney. The right kidney was 
large and presented a double pelvis and double ureters which were 
united at the level of the brim of the pelvis. The right adrenal 
was somewhat larger than the left and was attached not only to 
the upper pole of the kidney but also to the liver. Between the 
right adrenal and the kidney there was no demarcating connective- 
tissue layer, while on the left a recognizable separation was present. 
Between the right adrenal and the liver a slender connective-tissue 
layer effected a separation. Microscopical examination showed 
between the right kidney and adrenal a thin connective-tissue layer 
which became more and more attenuated until it was entirely lack- 
ing over extensive areas, permitting the two tj^pes of parenchyma 
to come into immediate contact. Between the left kidney and 
left adrenal the intervening capsule showed only small defects, 
and the capsule between the right adrenal and the liver was every- 
where continuous. The cortical zones of both adrenals were easily 
recognizable, but the medullary substance, especially in the right, 
could not be differentiated with certainty. 

The fourth case described by Miloslavich was placed apart 
from his detailed series, and will be seen to fall into a different 
category. It should be included here, however, as of importance 
in establishing one of the varieties of renal-adrenal heterotopia, 
and should be grouped with the examples from Grawitz and 
Radasch given above. A woman, aged forty-six years, who died 
of pulmonary tuberculosis, showed at autopsy a small thyroid, 
kidneys and adrenals in normal position with the left adrenal 
closely applied to the kidney and, beneath the capsule of the left 
kidney, another adrenal measuring 4 by 3 cm. and about 2 mm. 
thick. There was a plain differentiation of cortex and medulla. 
No microscopical notes are given. We are not told to what degree 
the parenchyma of one organ was mingled with that of the other, 
and no mention of thymus or lymphatic system is made. 

More recently (1920) Apert and Vallery-Radot^ have reported a 
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typical example of bilateral adrenal-renal heterotopia in a boy, 
aged six years, who died of tuberculous meningitis. The adrenals 
were situated anteriorly on the upper poles of the kidneys. TJieir 
anterior faces were smooth and they could be distinguished from 
the kidney substance practically by color alone. Microscopical 
examination showed a partial admixture of the parenchyma of the 
two organs and no medullar tissue was found. The thymus was 
not mentioned. 

literature of Adrenal-hepatic Type. Weiler,^' in 1SS5, reported 
the occurrence of the right adrenal upon the convex portion of 
the surface of the liver, at a distance of but 3 cm. from the fold of 
the right coronary ligament. From the posterior portion of the 
main mass a more slender prolongation extended through' the 
capsule and into the substance of the liver to a depth of 5 mm. 
There was also a close union between the left adrenal and left kid- 
ney, the adrenal being situated between the laj^ers of the fibrous 
capsule of the kidney, Tiie patient was a male, aged twentj’^-five 
years, who died of pulmonary tuberculosis. 

The case reported bj' Schmorl,“ in 1891, which is considered by 
Miloslavich as belonging with those in which the entire adrenal is 
found in or beneath the hepatic capsule, has been misquoted by 
the latter. It is evident that the masses of adrenal tissue which 
in this instance were separated from the hepatic parenchjTna only 
by an incomplete septum through which bile ducts could be traced 
Avere relatively small accessory adrenals, while the organ proper 
was found in its usual situation. This case must therefore be 
excluded. 

In 1900, in the course of an autopsy on a female infant, aged one 
year, Oberndorfer® found the right adrenal adherent in the impressio 
suprarenalis and apparently separated from the liver by a band of 
connective tissue about mm. wide. The capsule Avas thickened. 
There is no evidence that the parenclijuna of one organ Avas mingled 
Avith that of the other. The child exliibited a hjq^ertrophic Ih^er 
cirrhosis of syphilitic origin. The author, probabl,y rightly, attaches 
niuch importance to the chronic inflammatorj’^ process in explain- 
ing the etiology of the condition. He suggests that there may 
have been a primary inclusion of the adrenal, Avitli secondarj’' 
separation of. the tAvo organs through connectiA^e-tissue prolifera- 
tion in connection with the cirrhosis; or that through connectiA'^^ 
tissue proliferation certain groups of cells may haAm been snared 
off. and thus, come more and more to lie in the accumulating com 
nective tissue betAveen the tAAm organs. He faAmrs the second 
explanation... In aucav of the demonstrated inflammatorj^ condi- 
tion present, this case must be included with reseiwations, if at alh 

To .tire examples appearing in the literature we are able to add 
cases falling into, each of the tAVO main groups— 1 to the group of 
12/cases pf adrenal-renal heterotopia and. 3 to the 1 or 2 hither o 
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reported cases of adrenaWiepatic heterotopia (see Table I). For 
the sake of brevity the protocols of oiir cases have been abstracted 
and only the data germane to our present discussion will be quoted. 
In eacli instance these will appear in a definite order: Autopsy 
number; sex; age; clinical diagnosis; habitus of cadaver; gross 
pathology of brain, tliyroid, thymus and lymphadenoid tissues in 
general, left kidney, left adrenal, right kidney, right adrenal; 
microscopical pathology of such of these organs as show significant 
changes; pathological diagnosis. 

Case I. — Bilaicral Adrennl-rcnal JI cieroiojna {unthoui Duplica- 
tion). Autopsy No. 1559 (A-G2-AB). E. W., male, aged forty 
years. 

Clinical Diagnosis. Diabetes mellitus; chronic pancreatitis. 

Habitus. . Cadaver of slender build, exhibiting the asthenic con- 
stitution to a marked degree. (The patient comes from a family 
with an unusual history of severe familial diabetes.) 

Gross Pathology. Brain: no anomalies; no gliosis. Thyroid: 
small. Thymus: no thjnnic parenchyma recognized with the naked 
eye. Left kidney: in normal position and of normal size. Left 
adrenal: spread out in a thin sheet covering the upper pole of the 
left kidney, particularly anteriorly, and apparently Jiaving a com- 
mon -capsule with the kidney. Bight kidney: normal in size and 
position. Right adrenal: in general, resembles the left and bears 
a similar relation to the right kidney, but covers a considerably 
greater portion of the kidney surface, occupying nearly one-half of 
the anterior aspect as it spreads downward from the upper pole; 
here, also, a common capsule appears to cover the united organs. 

Microscopical Pathology. Brain: congestion and edema onljq 
no gliomatous proliferation or sclerosis in areas seetioned. Thyroid: 
marked diminution of colloid; many acini containing no colloid; 
cells more distinctly low columnar in tjqie than in the normal 
thyroid, but no parenchymatous hypertrophy of the exophthalmic 
type; stroma increased, both relatively and absolutely. Thymus: 
abundant remains of thymus; numerous large and calcareous 
corpuscles of Hassall; atrophic hyperplastic thymus. Lymph nodes: 
marked exliaustion of germ centers. Adrenals: sections across the 
adrenals, including the upper poles of the Iddneys, are alike, one 
description answering for those of both sides. At its upper surface 
the adrenal has a capsule of its own and at its border it exliibits 
a rounded edge. At this point it lies separate from the renal capsule 
for a distance of 2 cm. Leaving the free portion, the renal and 
adrenal capsules first fuse, then become attenuated, and finally 
disappear entirely in certain areas. A fused capsule reappears at 
intervals. Where the capsule is lacking there is an intimate admix- 
ture of renal and adrenal parenchymatous tissues, and for part 
of the distance that half of the adrenal cortex toward the kidney 




Fio. 1. — Case 1. Adrcniil'-rciial heterotopia. Low-power photoinicroKraph 
showing reduction of adrenal to its outer cortical leaf only. This, nnd .'n> iidreuiu 
vein as well, arc in intimate contact with the renal parenchyma. (.\ll photoimcro- 
graplis wore made from hcmalum and cosin stained sections.) 









Fig. 2.— Case 1. Adrenal-renal heterotopia. Hiaher now^r • 

to show the absence of any connective tissue mucif + PO^'er photomicrograph 





Fig. 3. — Case 1. Adrcnal-rennl heterotopia. Photomicrograph of an area which 
shows no limiting membrane between kidney tissue and adrenal. A large adrenal 
vein is very near the kidney parenchjnna indicating the absence of that leaf of the 
adrenal cortex normally presenting toward the kidney. 



Fig. 4.— Case 2. Adrenal-hepatic heterotopia. Low-power photomicrograph 
showing adrenal cortex and a large adrenal vein with coarse bundles of involuntary 
muscle in the upper part of the field. Small bile ducts and a large hepatic trinity 
are in immediate relationship with the adrenal tissues. 












Fig. 5.— Case 3. Adrenal-liepatic heterotopia. Complete absence of any con- 
nective-tissue layer between the adrenal and the hepatic parenchyma. The hepatic 
tissue is sharply differentiated by reason of the fatty change present in it. 



Fig. 6. — Case 4. Adrenal-hepatic heterotopia. This case shows a less marked 
degree of the condition, a few connective-tissue fibrillse remaining between the two 
organs.^ This band appears wider than it should due to traumatic artefact. The 
proximity of the adrenal vein to liver tissue is proof of the developmental nature of 
the union between the two tissues. 
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disappears entirely, bringing the adrenal veins in direct relation- 
ship to renal tissue in some areas; while medulla is present in that 
portion of the adrenal having an independent capsule, through the 
remainder of the organ medulla is entirely absent; in the areas 
showing the most intimate admixture the adrenal is therefore 
represented only by the superficial half of its cortex, that is, the 
half of the cortex normally farther away from the kidney, and a 
fibrous capsule which now covers both organs; there is a well-marked 
lipoidosis of the adrenal cortical cells. 

Pathological Diagnosis. Chronic atrophic interstitial pan- 
creatitis (pancreatic insufficiency, diabetes, steatorrhea); marked 
emaciation; serous atrophy of all adipose tissues; atrophic hyper- 
plastic thjunus; heterotopia of both adrenals, with hypoplasia and 
lipoidosis; pituitary hypoplasia or atrophy, with diminished eosino- 
phile cells; generalized lymphoid exliaustion; hypothyroidism; 
asthenic constitution; acute staphylococcus serofibrinous pneu- 
monia; multiple pyemic excretory abscesses of right kidney; multi- 
ple staphylococcus emboli; severe catarrhal gastro-enteritis; hyper- 
trophy of intestinal musculature; old healed tubular nepliritis; 
early sclerosis of renal arteries; moderate atherosclerosis 'of aorta; 
old focal leptomeningitis; atrophy, congestion and acute paren- 
chymatous degeneration of all organs; lymphoid infiltration of peri- 
portal tissue; excessive hemolysis in spleen and lymph nodes; 
eosinophilia of prevertebral lyniph nodes; dimmished spermato- 
genesis. 

Case II. — Adrenal-hepatic Heterotopia {vdtJmit Duplication). 
Autopsy No. 1118 (A-70-Y). L. D., male, aged twenty-six years. 

Clinical Diagnosis. Vegetative endocarditis (Streptococcus 
viridans) of aortic and mitral valves; aortic and mitral insufficiency; 
cardiac hypertrophy and dilatation; myocardial degeneration; 
embolism of spleen; parenchymatous nepluitis. 

Habitus. Medium build; intercostal angle much greater than 
a right angle; type approaches that of the thymico-Iymphatic con- 
stitution. 

Gross Pathology. Permission to examine "the brain and neck 
organs (thyroid) was refused. Thymus: no lymphoid tissue recog- 
nizable in the thymic fat upon naked-eye examination. Left kid- 
ney: in normal position; soniewhat larger than normal. Left 
adrenal: of normal size and in normal position; moderate lipoidosis 
of the cortex. Right kidney: normal in size and position. Right 
adrenal: upon attempting to remove the right suprarenal it was 
found to be firmly united to the posterior surface of the right lobe 
of the liver at the impressio suprarenalis; the usual easy separa- 
tion between the two organs could not be effected;. while the lower 
pole of the adrenal could be lifted slightly away from the surface 
of the kidney, the remainder of the gland was firmly fixed, its 
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capsule apparently uniting with the liver capsule and the greater 
paH of the suprarenal gland substance appearing to be beneath 
the joint capsule of the two organs. 

]\IiCROSCOPic Pathology. Thymns: persistent; fibroid atrophy 
but with numerous corpuscles of Hassall; an atrophic hyperplastic 
thymus. Lymph nodes: hj^ierplastic. Right adrenal: throughout 
the greater part of its length, the adrenal is firmly adherent to 
the Ih^er, from ivhich it is separated in some areas by a thin con- 
nective-tissue band, while in other areas there is no connective 
tissue intervening between the two organs; small bile ducts occur 
ver>^ constantly within the adrenal parenchyma; through much of 
the distance the adrenal is represented only by the glomerular, 
fascicular and reticular zones of its outer one-half; in a few areas 
onlj’^ is there any medulla; the zona pigmentosa lies in immediate 
association with the bile ducts and liver cells of the hepatie paren- 
chyma; along this line a large adrenal vein with its characteristic 
musculature is in immediate association with a large hepatic vein 
and bile duct. 

Pathological Diagnosis. Chronic aortic tlwombo-endocardi- 
tis; Streptococcus viridans infection; rupture of aortic cusp; m.yco- 
tic aneurysm in first portion of aortic arch; subacute pericarditis 
and myocarditis; aortic stenosis and insufficiency; relative mitral 
insufficiency; cardiac dilatation and hypertrophy; chronic passive 
congestion of lung with diffuse interstitial pneumonia; multiple 
infarctions of spleen and kidneys; nutmeg liver; chronic passive 
congestion of all organs; hydropericardium, hydrothorax, ascites; 
subacute parenchymatous nephritis with multiple embolic abscesses; 
serous atropliy of all fat tissues; fatty degeneration of intima of 
aorta; hepatic heterotopia of right adrenal; aspermatogenesis; 
melanosis of skin of thorax; secondary anemia; persistent thymus. 

Case 111.— Adrenal-hepatic Heterotopia {without Duplication). 
Autopsy No. 1564 (A-67-AB). E. U., male, aged seventeen 
years. 

Clinical Diagnosis. Intestinal obstruction. 

Habitus. Tall slender type; long bones slender and long; inter- 
costal angle much less than a right angle; asthenic constitution. 

Gross Pathology. Permission to examine the brain was 
refused. Thyroid: about normal size; abundant colloid substance; 
no adenomas. Thjimis: thymic parenchyma was not recognized as 
such with the naked eye. Left Jcidney: normal in size and position. 
Left adrenal: normal in size and position. Right kidney: normal in 
size and position. Right adrenal: upon attempting to remove the 
right adrenal it was found to be firmly united to the posterior sur- 
face of the right lobe of the liver at the suprarenal impression. 
The usual easy separation between the two organs could not be 
effected; only the lower pole of the adrenal could be lifted from the 
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surface of the liver, a common capsule apparently covering the 
two organs. 

Microscopic Pathology. Thyroid: excess of colloid substance. 
’Thyimis: abundant thymic remains with large corpuscles of Has- 
sall; must be considered a hyperplastic thjunus. Right adrenal: at 
its free border the right adrenal has a complete but thin capsule 
of its own, and in this portion medulla is present within charac- 
teristic cortical zones; at first becoming a common band of con- 
nective tissue between the two organs, this portion of the capsule 
finally disappears entirely, leaving hepatic and adrenal parenchymas 
in intimate contact with each other; in this portion no medulla is 
present— in fact, where the union is most complete the inner half 
of the cortex, that is, the portion adjacent to the liver normally, 
has entirely disappeared. . 

Pathological Diagnosis. Primary intestinal lymphosarcoma- 
tosis, involving jejunum in greatest degree, with stenosis and 
dilatation of portion of jejunum; diffuse peritoneal lymphosarcoma- 
tosis; diffuse lymphosarcomatous infiltration of mesentery and 
retroperitoneal adipose tissues; general marasmus; tiger heart; 
fatty infiltration of liver; cloudy swelling of kidneys; hepatic 
heterotopia of right adrenal; hypertrophic thymus; asthenic con- 
stitution; colloid goiter; total aspermatogenesis; atrophy, passive 
congestion and parenchymatous degeneration of all organs. . 

Case TV .-Adrenal-hepatic Heterotopia {without Duplication), 
Autopsy No. 1603 (A-106-AB). P. L., male, aged sixty-one years. 

Clinical Diagnosis. Pneumonia; empyema; auricular fibrilla- 
tion; hypertrophy of prostate. 

Habitus. Long slender build; long bones long and slender; 
thorax long but intercostal angle is slightly greater than a right 
angle; asthenic constitution. 

Gross Pathology. Brain: negative except for congestion and 
edema. Thyroid: somewhat larger than normal; both colloid and 
stroma increased; adenomatous areas. Thymus: represented by 
a long strip of fatty tissue only. Le^t adrenal: moderate hypoplasia; 
inereased pigmentation of the zona pigmentosa. Left kidney: in 
normal situation. Right adrenal: the right adrenal was found to 
be firmly united to the under surface of the right lobe of the liver 
at the impressio suprarenalis and could not be removed apart from 
the liver; the adrenal capsule appeared to be continuous with that 
of the liver. Right kidney: in normal situation. 

Microscopic Pathology. Brain: edema and postmortem 
change only. Thyroid: colloid goiter; colloid cysts; increase of 
stroma locally; connective tissue hyaline change and calcification 
in the stroma. Thymus: abundant lymphoid remains of thymus 
with numerous corpuscles of Hassall; atrophic hyperplastic thymus. 
Lymphoid tissues: no marked hyperplasia. Left adrenal: hypoplasia 
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of both cortex and medullaj medulla substance present in fair 
amount. Right adveiwl: a thin connective-tissue eapsule eommon 
to adrenal and liver is found to intervene between the parenchyma- 
tous portions of these two organs; in areas this connective-tissue 
band becomes reduced to the width of three or four coarse eon- 
nective-tissue fibers, and into these, cords of liver cells extend; 
there is no intermingling of the parenchyma of the organs; the 
branches of the adrenal vein approaeh this connective-tissue band 
with no adrenal cortex intervening; in the portion of the adrenal 
in closest relationship to the liver there is no medulla; as the organ 
becomes separated from the liver eapsule by intervening adipose 
tissue a hj^ioplastic medulla appears; the entire organ is hypoplastic. 

Pathological Diagno.sis. Chronic bilateral empyema, eneap- 
sulated on the right side; chronic purulent bronchopneumonia; 
atelectasis; emphysema; multiple caleified tubereles in lungs and 
bronchial nodes; aortic atherosclerosis; atrophy, fibrosis and 
dilatation of heart; coronar}' sclerosis; chronie purulent prostatitis 
with fibrosis; clironic hjqjerplastic cystitis; clironic parenchjnna- 
tous nephritis with multiple cysts; atrophy and passive congestion 
of all organs; clironic perisplenitis and periliepatitis; adenomatous’ 
colloid goiter; atrophic hjqierplastic thjTnus; adrenal hypoplasia; 
hepatic heterotopia of right adrenal; dislocation of left shoulder. 

Discussion. With our own cases added, we have for analysis 13 
cases of adrenal-renal heterotopia and 4 cases of adrenal-hepatic 
heterotopia, excluding the doubtful case of Oberndorfer. We find 
at once that the proposed test by ivhich to check the genuineness 
of this condition, namely, the absence of the adrenal from its usual 
situation fails us, for in 3 otherwise acceptable cases, those of 
Grawitz,= Radascli^ and the fourth Miloslavich^ case, there had 
been a duplication of the adrenal so that a gland was present in 
the normal situation. Moreover, these 3 cases complicated by 
duplication are of three distinct tj^ies. The example from Grawitz 
exhibited a bilateral adrenal-renal heterotopia and a bilateral 
duplication; that from Radasch, a bilateral heterotopia and a right 
unilateral duplication; that from Miloslavich, a left unilateral 
heterotopia and duplication. The other possible combinations will 
doubtless be discovered and described in course of time. 

It is evident, therefore, that while the absence of an adrenal jn 
the normal situation is of value in determining a true heterotopia, 
the presence of one still leaves open the possibility of heterotopia 
associated with duplication. In such a case the further test may 
be applied of requiring the heterotopic adrenal to present the 
general form and organization of an adrenal. This will exclude 
the accessory adrenal masses, usually more or less rounded in 
form, and frequently of small size, which cannot be considered 
adrenals proper. It is fully appreciated, however, that this dis- 
tinction is somewhat arbitrary and that there , are cases in the 
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literature occupying a middle ground and indicating that the 
heterotopic adrenal with complete duplication is but a p-osser 
manifestation of that dissemination which makes it possible to 
find small accessory adrenals, usually composed of cortex only, in 
practically every cadaver in which careful search for them is made. 

The bilateral adrenal-renal heterotopia is so conspicuous at 
autopsy and so easily recognized and interpreted that it is clear 
that the small number (13) of reported examples must be due to the 
fact that it is a relatively rare condition. It is usually bilateral, 
this being true of 11 of the 13 cases. It appears to affect males, 
especially, 10 of the 13 cases having been of that sex. One of the 
2 unilateral cases was in a female, as were also 2 of the 3 cases 
associated with duplication of the adrenal. 

Adrenal-hepatic heterotopia, on the other hand, especially in its 
less complete degrees, might easily be overlooked at autopsy. 
That we have been able to find but 1 positive case in the literature 
cannot be interpreted as demonstrating the extreme rarity of this 
condition. It is more probable that it has been overlooked, or 
when found, has not been considered of sufficient importance to 
merit report. That we have found 3 examples of this condition 
in the last 800 autopsies supports this view. Here, again, the 
condition seems to be one affecting males particularly, the ques- 
tionable case of Oberndorfer® being the only one in a female in this 
group. With the total number so small, however, no firm conclu- 
sion on this point can properly be drawn. 

Certain anatomical considerations are of interest. The degree 
of inclusion' of the adrenal may vary over the widest limits, from 
union of the capsules of the two organs to complete inclusion of 
the parenchyma of the adrenal beneath the capsule of liver or 
kidney, bringing the parenchymatous structures of the two in 
immediate relationship, no capsular structure intervening and 
typical renal tubules or bile ducts, as the case may be, mingling 
with cords and nests of adrenal cortical cells. When the union is 
intimate a portion of the adrenal is usually wanting, so that only 
one leaf of the cortex is commonly found, showing its tliree layers 
of which the glomerular zone will be found to be outermost and the 
reticular zone mingling with the foreign parenchyma with which 
it is in contact. Medulla is either entirely wanting or is much 
reduced where the union is close, but the free poles of the same 
adrenal may show abundant medullar tissue. Large veins with 
accompanying bundles of involuntary muscle, characteristic of 
the adrenal, may be found in contact with the foreign parenchyma 
even when no adrenal medulla cells oceur in the same region. In 
adrenal-hepatic heterotopia liver veins of considerable size may 
occur in such close proximity to these adrenal veins that it seems 
probable that some circulatory communication must exist. 

It is not within the scope of this paper to discuss the embryology 
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of adren.al heterotopia. Attention is called, however, to the faet 
that the union or inclusion must take place early in development, 
since the partial or complete lack of medulla in many cases indi- 
cates that the medulla cells had not migrated into 'the cortical 
mass at the time the heterotopia occurred. True adrenal hetero- 
topia in the sense in which the term is here used is a developmental 
condition. An acquired inflammatory adhesion of the adrenal to 
either kidney or liver is sometimes noted, and may result in drag- 
ging the adrenal somewhat out of its normal position. This prob-- 
ably explains the case of Oberndorfer^ which we have accordingly 
excluded from our list. His patient was suffering from congenital 
syphilitic hepatitis. Such inflammatory conditions must not be 
mistaken for the developmental condition. 

The most important aspect of adrenal heterotopia is its bearing 
upon constitutional pathology. Only Miloslavich^ has hitherto 
seen the importance of this side of the question. The earlier 
writers give us very little information as to bodily habitus, the 
lymphatic apparatus and the brain, but the cases of Miloslavich 
and those which ive add show how strikingly this condition is 
linked with the thymico-lymphatic constitution. E\^ery one of our 
4 cases had a persistent tli^nnus as did the 3 of Miloslavich in 
which the thymus is mentioned. This must be interpreted in the 
light of the same organ interrelationships as the constant finding of 
a well-marked adrenal hjqDopIasia, usually affecting the medulla 
more than the cortex, in all those possessing the th.ymico-l,ym- 
phatic constitution. the same constitutional pathology is to 
be explained the relatively early deaths of cases of adrenal hetero- 
topia. In our list we find deaths at ages of two, six, seventeen, 
twenty, twenty-three, twenty-five, twenty-sLx and twenty-nine. 
Only 4 of the 17 reached the age of sixty. These individuals have 
died at an early age because of their pathological constitution 
which entails increased susceptibility to infection and decreased 
resistance to extrinsic factors which prove lethal to them but not 
to the normal individual. IVlien the chief causes of death are 
investigated we accordingly find a high incidence of infection, 
especially of tuberculosis, which is mentioned in 5 instances, with 
2 cases of pneumonia, including empyema, and 1 of endocarditis. 
The one case of generalized Ijmaphoblastoma may, from a broad 
biological point of view, be related to the constitutional pathology, 
as may also the glioma of the pons and the 2 cases of diabetes as 
explained below. We are left with but 4 or 5 cases in which the 
cause of death may not, in the present state of our knowledge, be 
at least remotely related to the pathological constitution. 

From the evidence at hand it appears that the physical habitus 
of those with adrenal heterotopia is usually of the asthenic tj^e. 
This in no sense is in contradiction to the evidence of the thymico- 
lymphatic constitution afforded by the thjnnus and by the lymph- 



WELLER: HETEROTOPIA OF ADRENAL IN LIVER AND KIDNEY 71 1 

adenoid apparatus, for such a bodily habitus is frequently associated 
with that constitution and by some is included with it. 

Miloslavich^ was impressed by the fact that when various^ mal- 
formations of the adrenal were studied the developmental inter- 
relationship between brain and adrenal became evident in the 
large proportion of associated cerebral conditions, particularly 
brain tumors and brain hypertrophy. Our cases offer no further 
evidence along this line. That important disturbances of metab- 
olism of endocrinal origin may be associated seems clear. It must 
be more than a mere coincidence that the list includes 2 cases 
(Miloslavich, Weller) of fatal diabetes in males aged forty and 
forty-seven years. Our case came from a family in which other 
deaths from diabetes in siblings had occurred. This association of 
bilateral adrenal-renal heterotopia with diabetes should be watched 
for and made the subject of report. It is possible that a distinct 
type of diabetes may be present in certain of those in whom adrenal 
heterotopia is but one indication of a pathological constitution. 
In our case there were marked changes in the pancreas as well. 

The renal tjqie of adrenal heterotopia is of importance to the 
surgeon, since knowledge of the occurrence of this condition might 
make it possible for him to spare the adrenal in nephrectomy when 
otherwise it would be inevitably removed. Notwithstanding the 
fact that the adrenal is occasionally removed with the kidney in 
doing a nephrectomy and no ill-effects result, it would seem wise 
to preserve the heterotopic adrenal for the patient. Such an 
adrenal is usually, if not always, hjqioplastic, particularly in respect 
to its medulla, and the condition is almost always bilateral. . Both 
adrenals might be necessary to guard against adrenal insufficiency.. 

The hepatic type of adrenal heterotopia is much less apt to con- 
cern the surgeon. The union usually occurs in the impressio supra- 
renalis and therefore is away from the operative field in gall bladder 
or duodenal surgery. In view of the wide dissemination of smaller 
masses of adrenal cortical cells over the liver, and of the case 
reported by Weiler,^^ it is evident that a heterotopic adrenal may 
be found elsewhere than in the situation mentioned and may be 
encountered in surgical procedures. 

Summary. 1. By heterotopia of the adrenal in liver and kidney 
is understood the developmental inclusion of the adrenal in or 
beneath the capsule of one of these organs. Inflammatory adhe- 
sions and the lesser aberrant adrenal masses are not included in 
this definition. Duplication of the adrenal may be present. 

2. Of adrenal-renal heterotopia 1 new case is added. This condi- 
tion occurs chiefly in males and is usually bilateral. 

3. Three new cases of adrenal-hepatic heterotopia are added. 
Although presumably the more common of the two, this has received 
but little mention in the literature. 

4. Adrenal heterotopia is usually associated with a persistent 
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thymus and other evidences of the thymico-lymphatic constitution, 
and. frequently with the asthenic habitus. It is an evidence of con- 
stitutional pathology. Two of the 13 renal cases reported have 
died of diabetes. In accord with what is known of this constitu- 
tion, most of the cases of adrenal heterotopia have died at a rela- 
tively early age. The incidence of tuberculosis and other infections 
is high. 

5. In adrenal-renal heterotopia the surgeon will inevitably 
remove the adrenal in doing a nephrectomy unless special precau- 
tions are taken. Due to the medullar hypoplasia usually present 
and the bilateral nature of this condition, it may be especially 
important tliat the lieterotopic adrenal should not be removed. 
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THE PRIMARY MENINGEAL FORM OF SYSTEMIC 
BLASTOMYCOSIS. 

By C. M. Wilhelmj, M.S., M.D., 

DEPAETMENTS OF BACTERIOLOGY AND PATHOLOGY, BT. LOUIS UNIVERSITY MEDICAL 

SCHOOL,- ST. LOUIS, MO. 

Systemic blastomycosis, the first case of which was reported by 
Busse and Buschke in 1894, is now recognized as a definite patho- 
logical and clinical entity. At the fastigium a typical case is not 
difficult to recognize, or at least to suspect. The outstan mg 
features are essentially those of pyemia. There is usua ly an 
irregular fever accompanied by chills and sweats. The skin an 
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subcutaneous tissues are often extensively undermined by numerous 
large abscesses. Involvement of the osseous system is common 
and frequently widespread. Pulmonary implication is usually an 
early and characteristic feature, the persistent cough producing 
large amounts of purulent, often blood-stained, sputum. Pus or 
sputum mixed with 20 per cent potassium hydroxide will usually 
reveal the blastomycetes, which appear as yeast-like, double-con- 
toured, budding organisms. 

Necropsies have amply demonstrated the systemic nature of the 
infection, and have also shown that certain organs or systems are 
more prone to extensive involvement than others. This wide- 
spread dissemination is characteristic, and the metastases are now 
believed to occur principally through the blood stream. In view 
of these facts it is particularly interesting to note that the brain 
and meninges, especially the latter, are rarely implicated in the 
process. 

The purpose of the present paper is two-fold: (1) To emphasize 
the infrequency of meningeal invasion, already commented on by 
other writers; and (2) to point out a small group of cases, to, which 
the writer will add one of his own, which should be considered 
clinically as the primary meningeal form of systemic blastomycosis. 
In order to substantiate more forcibly the difPerence between ordi- 
nary systemic blastomycosis, with or without meningeal involve- 
ment, and the latter type it will be necessary to briefly analyze 
systemic blastomycosis with particular reference to the onset and 
the organs involved at autopsy. For this purpose 33 cases of 
systemic blastomycosis have been selected from the literature, ' 
all of which are corroborated by autopsy studies. This small 
group by no means exliausts the literature on the subject, but is 
believed to present a fairly accurate, composite picture of the 
condition. 

A. Systemic Blastomycosis.^"^^ 1. Onset or Primary Location. 
Stober,26 in a critical study of the condition, states: “It is gener- 
ally held at the present, from both the clinical and pathological 
evidence, that the respiratory tract is the atrium of infection in 
systemic blastomycosis.” He also suggests that the cutaneous 
lesions, which so often initiate the process, are very likely meta- 
stases from unrecognized pulmonary foci. He believes that the 
reversal of this channel of invasion, that is, systemic blastomycosis 
following the primary cutaneous form, is quite rare, since he finds' 
only 3 cases in which it has been definitely proven. 

Among the 33 cases selected for analysis in this paper, . 27 (81.8 
per cent) began with either pulmonary or cutaneous manifesta- 
tions (20 pulmonary, 7 cutaneous) ^ In the remaining 6 cases the 
primary symptoms were not stated in 1; consisted of vague joint 
symptoms in 3; abdominal pain, vomiting and ascites in 1; a dif- 
fuse rapidly spreading infection around a tooth in 1. 
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2. Organs Involved at Aviopsy. A statistical study of the organs 
found involved at autopsy is the most direct route to a reconstruc- 
tioHj cn niassBj of the clinical course of these cases. The results 
from the 33 cases under discussion are shown in Table I. The 
importance of skin lesions, from small single pustules to large 
subcutaneous abscesses, is verified when we see that they were 
present in 32 out of 33 cases. The 1 case in which skin lesions 
were absent was atypical in other respects j'® the' antemortem 
sjanptoms were principally abdominal, and postmortem examina- 
tion revealed involvement of the peritoneum but not of the lungs. 

TABLE I.— ORGiANS ESTS'^OLVED AT AUTOPSY IN THIRTY-THREE 
CASES OF SYSTEMIC BLASTOMYCOSIS. 


Organ. 

No. of 
cases. 

Per cent. 

Organ. 

No. of 
cases. 

Per cent. 

Skin 

. 32 

97 

Other bones or joints 

. 17 

51 

Lungs .... 

. 30 

90.9 

Peritoneum . 

1 

3 

Kidneys .... 

. IS 

42 

Prostate .... 

. 5 

15 

Liver .... 

. 12 

30 

Testicle .... 

1 

3 

Mj'ocardium 

. 3 

9 

Eye 

2 

6 

Endoc.nrdium • . 

1 

3 

Brain .... 

. 9 

27 

Pericardium 

. 4 

12 

Meninges 

. 4 

12 

Spleen .... 

. 19 

57 

Larjmx and trachea 

. 3 

9 

Pleura .... 

7 

21 

Adrenals 

. 2 

6 

Lymph glands . 

. 11 

33 

Gastro-intcstinal tract 

. 3 

9 

Pancreas 

. 3 

9 

Spinal cord . 

2 

6 

Vertebra 

. 9 

27 

Urinary bladder 

. 1 

3 

Skull bones . 

. 7 

21 





Next in importance and frequenc.y are the lung lesions, which 
were present in 30 cases. Granting that the lungs were carefully 
searched for specific lesions in each instance, we must either assume 
that the organisms can gain entry through the respiratory tract 
and be disseminated throughout the body without producing per- 
manent pathological changes in the lungs, or that there are other 
portals of entry. 

Twenty-two cases (66.6 per cent) showed bone lesions involving 
either the vertebrre, skull or appendicular skeleton. Involvement 
of the skull bones is of particular interest because of its etiological 
relationship to meningeal invasion. 

Involvement of the abdominal organs is very common and 
widespread, but actual invasion of the peritoneum, per se, is one 
of the rarest of lesions. 

• Brain lesions, usually abscesses, were present in 9 cases (27 per 
cent) . 

B. Systemic Blastomycosis with Meningeal Involvement. Among 
the 33 cases of generalized blastomycosis analyzed above,^ 

(12 per cent) were characterized by meningeal invasion."® ® 
These cases deserve special mention, and are analyzed separately 
in order to emphasize the differences between them and the small 
group in which blastomycotic meningitis occurred without gross 
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dinical evidence of systemic invasion. The brain and meninges 
were not examined in all cases of this series, but where clinical 
evidence of meningitis was not present we are fairly safe in assuming 
its pathological absence; the figure, however, may be somewhat low 
on this account. 

1. Onset, or Primary Location. Two cases began with pulmonary 
symptoms and proceeded to run the typical course of generalized 
blastomycosis until the signs of meningitis occurred. One case 
began with a small pimple near the external canthus of the eye, 
which finally opened and discharged considerable pus. There was 
marked edema around the eye and the initial lesion. The fourth 
case is said to have started around a lower wisdom tooth. A 
gradual swelling of the whole face occurred, which became so 
marked that the patient could hardly open his mouth. Some time 
later the orbit became involved arid an enucleation was performed. 

2. Organs Involved at Autopsy. Table II gives the results of 
autopsy examination in these 4 cases. The systemic nature of the 
invasion is confirmed by a study of the organs involved, and only 
certain features deserve special emphasis. Every case was charac- 
terized by some form of cutaneous lesion. Three cases shoived pul- 
monary lesions and 3 cases had involvement of the slcidl hones. 

TABLE II.— OEGANS im''OLVED AT AUTOPSY IN FOUR CASES OF 
SYSTEMIC BLASTOMYCOSIS WITH MENINGEAL INVOLVEMENT. 


Organ. 

No. of 
cases. 

Per cent. 

Organ. 

No. of 
Cases. 

Per cent. 

Skin 

. 4 

100 

Brain abscesses . 

. 2 

50 

Skull bones . 

. 3 

75 

Heart (endo-, myo- 

and 


Paranasal sinuses . 

. 1 

25 

pericardium) . 

1 

25 

Retropharyngeal abscess 1 

25 

Spleen .... 

. 2 

50 

Lungs .... 

. 3 

75 

Liver .... 

. 1 

25 

Vertebra 

. 1 

25 

Eye 

1 

25 

Other bones or joints 

. 2 

50 





In reviewing this brief analysis of systemic blastomycosis, it is 
apparent that meningeal invasion is not as common as would be 
expected from the extensive nature of the metastases. Where men- 
ingeal invasion has occurred lesions of the skull bones or foci around 
the head have often facilitated direct invasion by continuity, or 
short metastases by way of the regional vascular and lymphatic 
chanpels. 

C. Blastomycotic Meningitis without Clinical Evidence of Systemic 
Invasion. Six cases are analyzed under this heading— 5 found in 
the literature and 1 case of the writer, not previously reported. 

Case Reports. Case I.®°— A woman, aged sixty-three years, who 
after a period of general feebleness became confused and talka- 
tive, was admitted to the Matteawan State Hospital. During 
two weeks’ observation she was in an almost continuous coma- 
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tose state, with occasional periods of low delirium. At autopsy 
the brain showed a diffuse pial haziness, more marked over the 
base than over the cerebrum. The meninges, particularly over 
the base, showed a remarkable appearance. The organisms were 
frequently found in large masses or scattered singly, and were 
more or less mixed with the elements of inflammatory exudate — 
lymphoid, plasma cells and large numbers of giant cells— which 
contained the organism. In the lateral ventricles the organism 
was found with accompanying exmdate. Over the base where the 
reaction was most marked there was no tendency to tubercle forma- 
tion or caseation. Near the root of the left lung there were numer- 
ous cavities filled with a gelatinous mucoid material. This was at 
first thought to be a colloid carcinoma, but it was later found that 
the gelatinous masses consisted of the tjq^ical large-capsuled bud- 
ding organisms. There were no skin lesions. All other organs were 
negative both grossly and in sections. 

Case II. A Chinaman, aged fifty-three years, complained of 
severe and persistent headache which had been continuous for five 
weeks. The only other complaint was of failing vision. There 
was no history of any affection of the skin or of any lung trouble. 
The pupils were active and equal; the reflexes equal and active; 
there was no ataxia. The urine was negative. The: spinal fluid 
was turbid and under considerable pressure. I'lie typical budding 
organism was found in the spinal fluid. Shortly before death he 
became deaf, pupil inequality developed and the patellar reflexes 
disappeared. The autopsy showed no skin lesions. There was a 
diffuse cerebrospinal meningitis and an acute myelitis of the dorsal 
part of the cord. No other organs in the body were found to present 
any marked abnormality. 

Case III (Ilansemann, quoted by Goto^^).— The man, aged 
eighteen years, was partially comatose when seen. Examination 
disclosed a pulse rate of 46, bilateral abducens paralysis, vertical 
nystagmus, unequal pupils and marked pulmonary tuberculosis. 
There was vomiting and incontinence of feces and urine. He 
finally developed delirium and coma, and died in nineteen days. 
The spinal fluid was at first clear but later_ became turbid. The 
typical organism was found in the spinal fluid, but was at first not 
recognized as the blastomyces. The autopsy showed definite and 
marked, pulmonary tuberculosis. The cerebrum and walls of the 
ventricles were studded with cysts. The same small cysts were 
found in the nieninges. The cysts were small— none larger than a 
hemp seed. The corpus striatmn and part of the optic thalamus 
were roughened and covered with colloid-like blisters. The pia 
was infiltrated with lymphocytes and leukocytes. There were no 
skin lesions and no other organs were involved. 
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Case TV (Turk, quoted by Goto32).--A man, aged forty-three 
years, epileptic since childhood, and operated on for swelling and 
suppuration of the cervical lymph glands at the age of eleven 
years, was suddenly seized with severe headache, vomiting and 
signs of meningitis. There was marked neck rigidity, a positive 
Kernig sign, but no involvement of the cranial nerves. The spinal 
fluid was at first only slightly turbid and under moderate pressure; 
later the turbidity became more marked and the pressure very 
high. The organisms were found in the spinal fluid. Blood and 
urine cultures were negative. The autopsy showed definite tuber- 
culosis of the lungs and lymph glands. There was a low-grade 
meningitis which could not be demonstrated as tuberculous, but in 
which the blastomycetes were found. There was no tubercle 
formation. A pathological condition of the mouth, pharynx and 
esophagus was found. In the pharynx the blastomycetes, mixed 
with fibrinous exudate, were found deep in the musculature. Turk 
expresses the belief that this pharyngeal focus was primary and 
that the organisms reached the meninges from here by way of the 
blood stream. No lesions of the skin or other organs are mentioned. 

Case V (Goto®^).— The man, aged sixty-one years, had been 
feeling somewhat ill and irritable for a short time. He complained 
of a stubborn coryza which would not yield to treatment. Anosmia 
and deafness in the right ear were noticed soon afterward. The 
chief complaint was pain in the right occipital region, which became 
so severe that it interfered with sleep. Ptosis of the right eyelid 
and diplopia soon appeared. The headache gradually became 
worse, and he finally developed nausea, vomiting and dizziness. 
Urine examination revealed glycosuria. Physical examination dis- 
closed right abducens and right hypoglossal paralysis, with atrophy 
of the right half of the tongue. The reflexes were equal and active. 
The lungs were clinically negative. The eye-grounds were normal. 
Spinal fluid was at first clear, but developed a fine flocculent pre- 
cipitate on standing. It contained no globulin. The spinal fiuid 
later became turbid and under increased pressure. A culture of 
the first fluid obtained gave one colony of the double-contoured refractile 
organism, and simple microscopical examination of subsequent speci- 
mens revealed the blastomycetes. The patient gradually became 
more somnolent, but the headache was still severe. Both knee 
jerks and the right ankle reflex finally disappeared. At autopsy 
the dura was normal. Pia and arachnoid contained numerous small 
submiliary tubercles. These same small tubercles were found on 
the choroidal plexus. A complete autopsy was not performed. 
No skin lesions are mentioned. 

Case VI (writers case).— -The man, aged forty-one years, with 
Vast history negative, has always been healthy. His habits and 
living conditions were good. 
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II istonj of Present Illness. He was first taken sick about two and 
a half months ago with a cold in the head;” this was not severe 
and was unaccompanied by any pulmonary sjmiptoms or cough. 
During this period he developed earache on the left side which 
continued until the ear began discharging. After about ten days’ 
tieatment the diseharge ceased. About this time he began having 
left-sided headache, most intense over the parieto-temporal area 
and extending back to the occiput. This headache was very 
intense, but in spite of it he continued to work for about one month, 
but was finally forced to give up and go to bed. After resting for 
about one week he felt better and returned to work. The head- 
ache became more intense, and after about two weeks he entered 
the Deaconess Hospital of East St. Louis, 111. At the time of 
entry into the hospital there was no clinical evidence of mastoid 
involvement. Vertigo did not accompany the headache. Several 
stereoscopical roentgenograms of the head re\’^ealed two constant 
findings: (1) A difiuse haziness of the left mastoid cells, and (2) 
a fairly well-defined shadow on the left side, beginning near the 
mastoid area and extending upward and forward, ending near the 
sella turcica. Examination of the eye-grounds showed the vessels 
somewhat engorged but otherwise negative. The left tympanic 
membrane was somewhat thickened and discolored. On March 
17 a mastoidectomy was performed by Dr. W. Bo.^mc. His report 
states that only a minute amount of pus was found in the antrum, 
but that the mucosa was thickened and edematous. 

The laboratory findings were as follows: The Wassermann 
(blood) was negative in both alcoholic and cholesterinized antigens. 
Several leukocyte counts averaged about 11,500. Differential 
count; Neutrophiles, SO per cent; small Ijanpliocytes, 14 per 
cent; large lymphocytes, 3 per cent; eosinophiles, 2 per cent; 
basophiles, 0. .Before the mastoidectomy the temperature had 
fluctuated betsveen noimal and 100.5° F. 

On March 20 the patient was seen in consultation by the writer. 
Examination showed a well-nourished man, eonscious and rational, 
complaining of severe headache on the left side. There were no 
entaneovs lesions. There was no cough. The pupils were equal, 
they reacted to light and accommodation, and there was no nys- 
tagmus. The tongue protruded in the midline and there were.no 
speech disturbances. There was no neck rigidity. The lungs and 
heart were clinically negative; the pulse rate was 76. All reflexes 
of the upper and lower extremities were active and equal. Patho- 
logical toe signs were absent; there was no knee or ankle clonus, 
while Kernig’s sign was doubtful. Gross sensory examination was 
negative. Spinal puncture gave fluid that was water-clear an 
apparently under normal pressure, with a very faint trace of globu- 
lin, and 14 to 18 cells per 1 c.mm. A Wassermann was not done. 
No organisms were seen. 
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In view of the history and clinical findings, the most probable 
explanation was that we were dealing with a brain abscess follow- 
ing otitis media. On March 23 an exploratory craniotomy over 
the left parietal area was performed by Dr. C. F. Wilhelmj. The 
brain and meninges appeared normal. Cautious exploratory 
puncture failed to reveal an abscess cavity. The patient’s con- 
dition gradually became worse, and death occurred on March 25. 

At autopsy permission was obtained to examine only the head. 
The dura was normal, except for congestion and edema aroUnd the 
operative site. Pia and arachnoid over the vertex were congested 
and edematous, especially on the left side (site of operation) , On 
the base, especially around the optic chiasm, anterior perforated 



Fig. 1. — A single organism as seen under high magnification. 


space, and over the pons, the pia and arachnoid were studded With 
numerous very minute tubercles of a grayish-yellow color. There 
was no exudate. Sections through the brain failed to reveal any 
abscess formation. From these findings a macroscopical diagnosis 
of tuberculous meningitis was made. 

M^icroscopical examination of the pia and arachnoid from the 
base of the brain showed round-cell infiltration, collections of 
giant cells and numerous double-contoured budding yeast-like 
organisms, which showed no evidence of endosporulation (Figs 1 
and 2). 

The portal of entry of the infection in this case is uncertain; 
most likely it occurred through the upper respiratory tract during 
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the initial period of coryza, hut the possibility of a blastomycotic 
infection of the middle car cannot be definitely excluded, since no 
cultures or microscopical examinations were made from the dis- 
charge. 

An analysis of these 6 cases yields the following interesting and 
important data which differentiate them clinically from the usual 
case of systemic blastomycosis, with or without meningeal impli- 
cation: (1) Slcm lesions were absent in all cases; (2) bone or joint 
involvement, so common in ordinary generalized blastomycosis, was 
not present in a single case; (3) necrosis and destruction of the skull 
bones, apparently an important etiological channel for meningeal 
infection in systemic blastomycosis, was not a factor in these 



Fig. 2. — Low magnification, sliowng two organisms. 


cases; (4) the organism was found in the spinal fluid of 4 cases; 
(5) complete autopsies were performed in 4 cases (in 2 of these 
no mention is made of blastomycotic lesions in any other organs, 
the lungs were involved in 1 and the mouth, pharynx and esophagus 
in the fourth^ (6) the 2 incompletely autopsied cases gave no 
clinical evidence of pulmonary or other organic invasion. 

Conclusions. While the 6 cases of blastomycotic meningitis 
analyzed in this paper are in many respects^ very different from the 
usual case of systemic blastomycosis, it is doubtful whether or 
not these differences are of a fundamental nature. There is bo 
substantial evidence to show that the portal of entry, the causative 
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organism, or other etiological factors, belong to a separate cate- 
gory. The divergence of the clinical course and pathology is no 
doubt due to the fact that when the meninges are infected during 
the initial period of invasion, death usually occurs before the typical, 
extensive, metastatic foci become established. In an etiological 
sense, therefore, this group probably does not deserve separate 
classification. Practical clinical classifications, however, . should 
be devised with a view toward their utility in diagnosis, their 
scientific accuracy being superseded only by this aim. Prom this 
viewpoint we are fully justified in recognizing a 'primary meningeal 
form of systemic blastomycosis which may occur without gross 
clinical evidence of systemic invasion. 

In conclusion, I wish to thank Dr. C. P. Wilhelmj and Dr. W. 
Boyne for their kind permission to publish the above case of blasto- 
mycotic meningitis, and Dr. D. H. Dolley, Professor of Pathology, 
St. Louis University Medical School, to whom I am indebted for 
the microscopical diagnosis. 
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PRIMARY INOCULATION TUBERCULOSIS OP THE SKIN WITH 
METASTASIS TO REGIONAL LYMPH NODES.* 

By John H. Stokes, M.D., 

rnoFESSOn or DEIIMATOLOGY and SYrUlLOLOGY, sciiooe of medicine, university of 

FENNSYLVANIA, PIIIIiADELI'lIIA. 

During the last eight years, 10 cases of undoubted, and 2 of prob- 
able, inoculation tuberculosis of the skin were observed in the Sec- 
tion on Dermatology and Syphilology of the Mayo Clinic. This 
group constitutes a definite but unfamiliar type of the disease. A 
better acquaintance with the clinical characteristics of this lesion 
would result in the identification of more cases, especially by those 
who, as surgeons, internists, pediatricians, and roentgenologists, 
are required to deal with superficial tuberculous adenopathies. 
The demonstration of illustrative cases from this series before the 
staff of the Mayo Clinic has resulted in the identification of new 
cases, several of them among physicians and veterinarians. 

Inoculation tuberculosis of the skin is known to most physicians 
as the so-called postmortem wart or verruca necrogenica, a local 
lesion in the skin usually interpreted as the reaction of a resistant 
person to inoculation with the bacillus of tuberculosis ; in other words, 
a superinfection. The animal homologue, in which the infected 
guinea-pig becomes immune to glandular metastatic tuberculosis 
following inoculation with the bacillus of tuberculosis, even though 
a local lesion develops, on reinoculation is familiar to experimental 
workers with this disease. Tuberculosis verrucosa cutis should then, 
theoretically at least, be the typical reaction of the previously- 
infected adult to a cutaneous inoculation ; and involvement of adja- 
cent lymphatic structures, or systemic infection, should be and is, rare 
from this type of lesion. Inoculation tuberculosis of the skin, with 
extension to lymph nodes, and systemic infection should, in theory, 
be possible only in infancy or early childhood, before systemic 
infection has developed resistance. 

That this immunological rule cannot be applied too strictly to the 
human problem of inoculation tuberculosis, has been evidenced by 
the gradual accumulation in the literature of a group of reports 
describing primary tuberculous inoculation and Ijnnphatic metas- 
tasis, in some cases with generalization of the infection, in adults 
who could scarcely have escaped previous tuberculous infection. 
Naturally enough, most of the reported cases of this type of tuber- 
culosis are in infants and children. But the demonstration of a 
group of cases in supposedly resistant adults indicates^ that the 
problem of immunity to tuberculosis is, like that of resistance to 

* From the Section on Dermatology and Syphi]olog 3 % Mayo Clinic. Read before 
the College of Physicians, Philadelpliia, October 27, 1924. 
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syphilis,, not to be summed up by presupposing a resistant or sus- 
ceptible host and a standard organism, but involves, as Jadassohn^s 
well expressed it, the consideration of an almost infinite range of 
interplay between the susceptibilities of the host and the virulence 
or avirulence of strains of infecting bacilli of tuberculosis. The 
complexity of the problem is exemplified by the variety in the results 
of subcutaneous inoculation, in that in one case it may result in an 
indolent inflammatory lesion like the verruca necrogenica, in another 
in the formation of a few tubercles in the fat at the inoculation site 
and a rapidly developing tuberculous adenopathy, while in a third, 
there may be a violent inflammatory reaction at the point of entry, 
which destroys all traces of the organisms but does not occur in 
time to prevent lymphangitis and adenitis beyond the lesion. 

Clinically, tuberculosis verrucosa cutis and primary inoculation 
tuberculosis of the type described can be quite sharply differentiated. 
The verrucous form consists of a warty, horny inflammatory papule 
with villi studding the surface. On pressure small amounts of pus 
can sometimes be made to exude between the villi. There is little 
deep infiltration, most of the activity being confined to the upper 
corium in association with the verrucous changes in the epidermis. 
In the primary inoculation tuberculosis discussed here, there is no 
verrucous hypertrophy. The essential lesion is a tubercle rather 
deeper than that in the verrucous form, better defined and less 
involved in general tissue reaction. The lesion, clinically, is usually 
flat, and consists of a group of miliary nodules around a central 
slightly depressed scar or superficial ulcer. In a few cases there may 
be deep induration and slight swelling, but as a rule even these are 
absent. It is the inconspicuousness of the primary inoculation 
that so often permits it to escape attention in the more active con- 
sideration of its consequence. 

The Literature. The report by Tscherning^"* before the first ses- 
sion of the Congress for the study of tuberculosis at Paris in 1888 
furnishes one of the early examples of this type of tuberculous 
infection. A servant, attending a tuberculous master, wounded a 
finger with a fragment of sputum cup. Lymphatic involvement 
followed and it was necessary to amputate the finger and remove 
the affected glands before recovery ensued. Bacilli of tuberculosis 
were demonstrated in the tendon sheath. Lennander,!^ in 1889, 
reported on a tuberculous inoculation apparently following small- 
pox vaccination in early childhood. Hartzelfl^ in 1898, reported 
3 unusual examples of inoculation tuberculosis of the hand and 
fingers, but the lesions were apparently of the verrucous type. 
Jadassohn,!® in his authoritative and complete review of tubercu- 
losis of the skin in the Mracek Handbuch (1907), mentioned in 
brief descriptive terms the types of inoculation tuberculosis of the 
skin designated as tuberculous chancre and epithelioraa-like tuber- 
culous indurated ulcers; but the picture of primary inoculation as 
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here described was evidentlj^ not tlien clear-cut even to an author 
of such large experience. In 1909 Escherich'* reported an inocula- 
tion tuberculosis of the cheek in a child, as part of his consideration 
of inoculation portals for the disease in nurslings, Epstein® (1912) 
described 2 cases of inoculation tuberculosis of the ear. in children 
following puncture for ear-rings. These 2 were characterized by 
fulminating local reaction and the destruction of the lobule of the 
ear, but no generalization of the process. In 1913, Holt’^ reported 
a case of tuberculosis of the foreskin and penis, with fatal outcome 
from tuberculous meningitis, following ritual circumcision. His 
summary of the earlier literature of this form of inoculation tuber- 
culosis, included an instance in which one person had been respon- 
sible for the infection of 10 children. Of the 41 patients considered, 
16 had died and 13 recovered, the remainder having been lost sight 
of. The local tuberculous reaction appeared within a week, Ijon- 
phatic involvement Avithin two or three Aveeks, and systemic gen- 
eralized infection, if it occurred, about the third or fourth month. 
The best results folIoAA'ed the remoA'al of affected l 3 'mph nodes. 
Most of the cases Avere regarded as s^^philitic infections at the outset. 

A AvaA^e of reports and references to the literature appeared 
between 1910 and 1914. Brault,® Curschmann,® Hamburger, “ and 
Boeck® cited cases of viih^ar tuberculosis in children, AAuth inguinal 
adenitis, resulting from pla,ying on infected floors; Baumefl reported 
cases of tuberculosis inoculated on eczematous lesions. An inocula- 
tion on the forehead of an eight-AA^eeks’ old child was reported b.y 
Scheltema,®® and the case of a child of fifteen months aa4io deA'^eloped 
primary tuberculosis on the thumb, AAuth a large axillarj'^ bubo, was 
AA'as reported bj'^ Boeck. ChancelloH described 2 excellent cases of 
primary inoculation tuberculosis, 1 of them from the practice of the 
late John B. Murph.y, In 1 case the primary lesion on the cheek 
AAdiich was folloAATd bj'' lymphatic metastasis, AA'as directb’^ traced 
to the playful bite of a nurse. On examination her sputum was 
found to teem Avitli bacilli of tuberculosis. In the other instance, 
a child’s cheek Avas infected by a scratch from a pin AAdiich had been 
carried betAveen the lips of a tuberculous uncle who often fondled 
and kissed the child. Lipschiitz,*® in 1914, discussed the possibility 
that local tuberculous inoculation of the skin might be traced not 
infrequentl}’^ to aAuan bacilli, and emphasized the large number o 
organisms to be found in such lesions. In 1914 Bomer^" stated that 
the study of the question of tuberculous infection through the skin 
was still in its beginning and that its frequencj’’ could not, therefore, 

be estimated. j - n a 

In 1921, following the hiatus of the Ai^ar, RavenePi described 

3 examples of inoculation tuberculosis, in 1 of Avhich the acc^ 
dental incision, after being cleansed with mercurj'^ bichlond, hea e 
and did not break down for three weeks. None of these cases, 
hoAA’^ever, seems to have been accompanied bj’' Emphatic metas- 
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tasis. In the same year Davis® reported a case of inoculation tuber- 
culosis following cat-bite. DietF described an excellent case, m 
which a sixteen-months’ old child, whose mother had tuberculosis, 
was brought to the hospital for examination as a precautionary meas- 
ure, The child was normal and the von Pirquet and three subcuta- 
neous tests were all negative. Two months later the child was 
again brought to the hospital with impetigo of the feet and an ulcer 
1.5 by 2 cm. on the back. A mass of enlarged lymph nodes had 
appeared in the left axilla following the development of the ulcer. 
On excision the lesion was found to be tuberculous,^ The von Pirquet 
test was now positive, but there was no other evidence of systemic 
tuberculosis. In 1922, Lutz^® presented an excellent summary of 
tuberculosis of the skin, with a degree of attention to primary 
cutaneous inoculation that indicates the growing appreciation of the 
interest and importance of this variety. Hochstetter,^® in 1923, 
reported an example of verrucous tuberculosis on the wrist with 
what he believed might have been evidence of generalization in the 
form of tuberculous epididjnnitis. Joyce,^® in 1923, described 2 
clear-cut cases, of a mother inoculated on the chin and her child 
on the cheek, presumably by the tuberculous father. The most 
recent report is that of Nixon and Short^® (1923) in which 4 cases 
of so-called tuberculous chancre were described. The first was that 
of a mother who sustained inoculation on the chin with formation 
of a papule and development of a submental adenopathy, appar- 
ently from the kiss of her tuberculous son. The second was a c hil d 
aged six years who, following a cut over the patella which did not 
heal for six months, developed an enlarged lymph node in the groin. 
Tuberculosis was demonstrated in both lesions and uneventful 
healing followed excision of ulcer and node. The third patient, a 
child of thirteen years, developed an inflammatory reaction of the 
eye and a hard nodule at the outer canthus following a blow on the 
cheek. What seemed to be miliary tubercles appeared along the 
palpebral conjunctiva, and the nodule broke down. On excision 
it was found to be tuberculous, and recovery followed. The fourth 
case is of especial interest because the nodule on the upper lip, which 
followed a bruise on a small vesicle at that point, after rapidly 
enlarging, responded promptly to neoarsphenamin administered 
on the supposition that the lesion was a syphilitic chancre. On 
excision it was found to be tuberculous. 

Efforts to ascertain the frequency of primary inoculation tubercu- 
losis of the skin have resulted only in the finding of a quotation by 
Epstein from a report by Ghon,*® of 2 cases of caseous tuberculosis 
of the preauricular nodes in 184 necropsies on children. In these 
cases there seem to have been signs suggestive of a cutaneous portal 
of inoculation. 

It will be apparent from even this partial review of the literature 
that the picture of primary inoculation tuberculosis of the skin 
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(excluding tuberculosis verrucosa cutis) lias been gradually taking 
form over a period of years, and that a type Avith varying, and some- 
times slight, degrees of local reaction but important extension to 
adjacent l^rniph nodes, is assuming distinct definition. In order 
the more clearly to delineate the type and to illustrate some of the 
diagnostic problems iiiAmh^cd, condensed reports of 10 cases are 
presented. 

Reports of Cases. Three types Avere recognized: Inoculation bn 
the face, illustrated by 5 cases; inoculation on the forearm or hand, 
illustrated by 3 cases; and inoculation on the foot, illustrated by 2 
cases. Tavo patients had AAdiat seemed to be tuberculous lesions 
of the umbilicus, Avhose right to be called an inoculation focus is 
as yet undetermined. In contrast to the tenor of the literature, 
only 3 of the patients Avere young children, tAvo, four and fiA^e 
years of age. Three Avere adolescents, thirteen, sixteen and seven- 
teen years. Four AA-ere adults, all of them oA^er thirt3^, and 2 nearl}'’ 
or over fort.y .years. There AA^ere 5 males and 5 females. Most of the 
patients AA’cre in the best of health at the time of infection, to all 
outAvard appearances, onlj^ 1 child being sickl.y folloAAdng measles. 
The relatiA^el.y benign character of the infection Avas apparent from' 
the continued good health of the patients, the absence of signs 
of generalization of the infection, and the good response of the 
majority once a technic of treatment had been dcA^eloped. Complete 
studies Avere not made on the earliest case, because it Avas not 
promptl.y diagnosed,- But taking the group as a AA'hole, the tuber- 
culous nature of the condition AA'as carefull.y checked by clinical and 
laboratory tests, including animal inoculations, and exclusion of 
s.yphilis. Sporotrichosis and actinom.ycosis AA^ere later excluded bj^ 
cultural and microscopical methods, respectiA'^eljL 

Case I.— A boj^ aged tAvo j'ears, seen in 1917, presented a mas- 
sive SAvelling Avith a number of discharging sinuses over the right 
preaiiricular and cervical regions (Fig. 1) and temperature of 101.4 
F. The first involvement had appeared above the parotid gland 
five months previousB^, and had progressed doAvnAA^ard, AAith suc- 
cessiA^'e incisions for drainage, AboAm the right malar prominence 
Avas a small depressed scar-like lesion, about 1 cm. in diameter, 
around AAdiich a fcAv apple-jellj’’ nodules could be demonstrated by 
diascopic pressure. No information as to the origin or course of 
this lesion Avas obtainable. Bacilli of tuberculosis AA'ere present m 
the caseous material and discharge from the Ij^mph nodes. Tonsils 
and adenoids Avere enlarged, but except for slight bronchial thicken- 
ing, the lungs Avere clear. The child’s general health had reinained 
good. The examination of the mother AA^as incomplete, but it Avas 
noted that roentgen-raj'’ examination of her chest shoAA^ed tuberem 
losis of both apices. FoIIoAving tonsillectomy,, adenoideetomj^, and- 



stokes: tuberculosis OE the SElN 


727 


partial excision of the cervical nodes, with coincident administration 
of six intravenous injections of neoarsphenamin for its non-specihc 
effect, rapid improvement followed. Ten months later the child 
was gaining steadilj^ and roentgen-ray treatment of the nodes was 
advised. 

Although the cart was placed before the horse in the diagnosis^ of 
this case, the lesion on the temple being regarded as auto-inoculative 
or mestastatic, and the correction only made in retrospect, all the 
essentials for a presumptive diagnosis of primary inoculation tuber- 
culosis, except the time sequence, were present. Attention should 
be particularly drawn to the primary lesion, a small scar-like depres- 
sion with the so-called apple-jelly nodules in the faintly pink areola 
of slightly-inflamed tissue around the scar. A few such nodules 
persisted in the scar itself. 

The apple-jelly nodule, on whose identification at the site of 
inoculation the clinical diagnosis will often depend, is a tubercle in 
the deeper layers of the corium or in the fat, which though ordinarily 
invisible in the pink or red of the inflammatory base, can be detected 
by; expressing the blood from the tissue with a glass spatula, the 
lip of a tumbler, or even a microscopical slide. When viewed thus, 
the brownish translucent miliary tubercule, 1 or 2 mm. in diameter, 
stands out clearly against the pale background. Apple-jelly nodules, 
so-called on account of their color, are not absolutely characteristic 
of cutaneous tuberculosis, for coarse ones may be found in certain 
tuberous and nodose hjq)ertrophic syphilids. In general, however, 
they are a helpful guide to diagnosis, and often the first feature to 
arouse suspicion at a site of traumatic inoculation. In Case I, the 
successive involvement of parotid, cervical and submental glands 
suggests the usual course of lymphatic metastasis from a cutaneous 
lesion. 

Case II.— A girl, aged seventeen years, seen in 1917, complained 
of an ulcer on the left cheek of six-months’ duration (Fig. 2). On 
examination it was found to be partially healed, forming a plaque 
over the left zygoma whose center was covered with epithelium and 
whose periphery was marked by scattered apple-jelly tubercles. 
Just anterior to the left ear was a subcutaneous bluish infiltration, 
and just below this the anterior auricular lymph node had broken 
down. The node had been drained, but no stain had been made for 
bacilli of tuberculosis. Although the patient was pale and the right 
apex showed slightly increased fremitus, the general examination 
gave no evidence of systemic infection. Three hundred milligram- 
horns of radium and a curettage of the lymph node failed to afford 
relief. The primary lesion was excised as epithelioma, after her 
departure, according to a letter received. 

The study of this case must be regarded as ineomplete, but its 
clinical details accord with subsequent observations of other cases. 
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Case IH.— This was the first example of inoculation on the foot 
in the series and although primary lesion and metastasis were far 
apart and not visibly connected, it was possible satisfactorily to 
relate the two by clinical and laboratory evidence. A boy, aged 
five years, seen in 1919, had developed a mass in Scarpa’s triangle, 
following a fall. In order to indicate how completely the historj^ of 
a case may mislead an examiner, the following literal transcript is 
made: “This child has always been strong and robust. Two 
months ago he was supposed to have injured the inner side of the 
thigh riding a tricycle. After a few weeks a lump appeared at the 
point of injup^, tender but not infl.amed. It gradually enlarged. 
After a poultice had been applied for some time the lump softened 
and opened up with slight discharge. The child was now operated 
on, a growth the size of a hen’s egg being removed, and reported 
to be a lymphosarcoma. It has alwa 3 ^s been noted that scratches 
and abrasions heal slowl 3 ^” No note was made of any other injury 
than the fall. The operative wound failed to heal and a chronic 
ulcer formed. A search for a primar^'^ lesion, following a report of 
inflammatorj’’ tissue in a section from the ulcer, revealed the inocu- 
lation focus on the great toe. Thereupon, further questioning of the 
mother recalled the fact that the boj'' had had a small infected lesion 
at this site w'hich was opened and drained two or tlixee weeks before 
the trouble in the groin, and subsequent to the fall from the tricycle. 
The primary tuberculous lesion thus identified consisted of a group 
of apple-jelij'' nodules, with only the slightest surrounding inflam- 
matory reaction, around a healed cut on the inner side of the left 
great toe. A section including several apple-jell}’- nodules was then 
taken from the inoculation site and tjqiical tubercles demonstrated 
histologicall 3 ^ Radium to the toe and the bmiph nodes resulted 
in rapid healing and the boy was reported in good health six months 
later. The von Pirquet test was strongl}^ positive at the time the 
diagnosis was made, but no other evidence of systemic tuberculosis 
was found. 

Case W. — This was the third instance of inoculation on the 
face, and presented several puzzling features. A boy, aged four years 
had run a stick into his left tonsil ten months before examination 
(1920). Two or three da 3 ^s later the mother noticed a small lump 
under the skin of the sternocleidomastoid region. Coincidently a 
small pustule on the left cheek about 5 cm. above the angle of the 
mouth was noticed. The lump oii the neck increased in size, softened 
was opened, healed and broke down again three weeks after an 
attack of measles. Since the measles the cliild had been sickl}’^, with 
occasional fever and vomiting, and had suffered what was regarded 
as an attack of rmilateral “mumps.” This apparentl}'^ consisted 
of a marked rapid enlargement of the l 3 'mph nodes on the left side 
of the neck with profuse discharge from a sinus. There was no 
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Fig. 1. — Probable primary inoculation site on right temple (Case I) with metas- 
tatic tuberculous lymph nodes. 

Fig. 2. — Primary inoculation tuberculosis (upper lesion) with typical broken 
down metastatic lymph nodes. Note the miliary tubercles in the margin of the tuber- 
culous lesion, and the depressed scar-like center. 
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Fig. 4 Fig. 5 

Fig. 4.— Tuberculous Ijunplmneitis of the upper brachial Ijouph channels leading: 
to a softened a-villary bTOph node. The primarj' lesion is shon-n in Fig. 5. The 
lymphangitis could bo recognized only on raising the arm, and was indolent and 
non-inflammatorj' (Case '\0. The same condition developed in Case IX. 

Fig. 5. — Primary focus on the forearm, of one year’s duration (Case V). 



Fig. 6. — Effect of glass pressure in bringing out' the barely \dsible ring of tubercles 

(apple-jelly nodules) in the scar. 



Fig. 7. — Note the scar at the site of thetuberculous glands in the left Scarpa’s triangle, 
removed at operation (Case VI). Four months later, after a recurrence, the primary focus 
■was discovered on the left great toe, as indicated by the pointer. 




Fig. 10. — EfTcct of four months’ treatment of the lesion shoiiTi in Fig. 9, using 
the Kromaycr lamp with pressure, general ultraviolet irradiation, and neoarsphena- 
min intravenously. Diagnosis confirmed histologicuUy, syphilis and sporotrichosis 
excluded. 



Fig. 11.— Sporotrichotic primary inoculation of the upper lip, confirmed culturally 
and disappearing under iodid. Note the chain of metastasis. 
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familial or contact history of tuberculosis. The focus on the left 
cheek consisted of a small dry crateriform scar-like^ depression 
midway between the zygoma and the left labial commissure, with 
tjTpical apple-jelly nodules scattered about the immediate periphery 
of the lesion. Below the ramus of the left jaw was a sinus leading 
to an enlarged lymph node. There was little or no discharge, and 
through oversight neither cultures nor stained smears were' made. 
The von PirqUet test was negative, and the chest, which at first 
showed some hilus infiltration, was reported normal tluree months 
later. No sulphur bodies could be found. The diagnosis of primary 
inoculation tuberculosis remained clinical therefore, and the patient 
was treated with radimn. Complete healing and no recurrence was 
reported a year later after the application of 1040 milligram-hours 
of radium to the neck, and 575 milligram-hours to the primary 
lesion. 

In view of the negative von Pirquet test, which, however, was 
not repeated, and the incomplete laboratory study, this case may 
remain sub judice, although the morphological appearance of the 
cutaneous lesion was typical of the series. The tonsillar injury gave 
the impression of coincidence rather than cause. 

Case V.— This case, seen in 1921, was the first of the series 
showing infection on the arm, and occurred in a veterinary surgeon, 
aged thirty-nine years, who sought relief from a draining sinus 
in a softened node in the right axilla. His discomfort was due as 
much to the sense of tenseness and difficulty in extending the arm, 
as to the discharge itself. There was no familial history of tuber- 
culosis or of contacts with human tuberculosis, but the patient was 
constantly exposed to bovine and avian infection in the course of 
his operative and postmortem work. The dermatological consul- 
tation had been called to consider the advisability of using arsphen- 
amin in preference to surgical excision of the node. On further 
examination, a pipe-stem indolent lymph angitis was found to explain 
the discomfort on movement of the arm. The cause of the difficulty 
did not become visible until the arm was fuUy extended above the 
head (Fig. 4). On search for a primary focus a small discolored 
scar-like patch was found on the extensor surface of the forearm, 
the remains of a nodule that on its appearance a year before, had 
been cauterized with phenol and iodin and subsequently disappeared 
(Fig. 5). In the center of this scar, imder glass pressure (Fig. 6), 
a ring of about a dozen small apple-jelly tubercles, acting- as the 
feeder focus for the lymphangitis and adenitis, was identified. 
The epitrochlear lymph node was only slightly enlarged. The 
excised axillary node showed typical tuberculosis mth caseation, 
and the widely excised primary focus on the forearm also showed 
typical tubercles. A few acid-fast organisms were found in the skin 
sections. Inoculation of guinea pigs was not successful, the animals 
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dying from secondary infection. Inoculation of hens and roosters 
was negative. 

The treatment in this case consisted of excision of lymph node and 
primary lesion, the latter being removed down to the fascia; one 
course of 5 injections of neoarsphenamin, and 33,356 milligram- 
hours of radium to the axilla and along the course of the involved 
IjTnphatics and the excision scar. Slight edema of the hand devel- 
oped and disappeared uneventfully. A j^ear after diagnosis the 
patient developed an ischiorectal abscess which did not appear to 
be tuberculous and which healed promptly after simple drainage. 
At no time either on first examination or subsequent!}'’, during a 
three-year period of observation has there been any sign pf systemic 
infection. 

Case VI.— A boy, aged thirteen 3 ^ears, seen in 1921, was the clinical 
twin of Case III, seen in 1919, This previously healthy youth had 
developed a mass in the inguinal region which broke down and dis- 
charged three weeks after the healing of a cut on the outer aspect 
of the left great toe. The connection with the injury was more 
easil}'^ traced than in Case III. The toe had been cut by a piece of 
tin and had healed without complications, but a mass about 5 cm. 
in diameter had appeared in the groin just three weeks later. This 
had subsided of itself but had lately recurred. The scar on the toe 
had likewise shown signs of renewed activity, haA'ing opened and' 
drained one month before the patient came to the clinic. A surgical 
diagnosis of tuberculous adenitis, confirmed by pathological exam- 
ination and positive guinea-pig inoculation from the excised lymph 
nodes in Scarpa’s triangle, -was made, but the primary lesion on the 
toe was overlooked. There was a recurrence of the adenitis four 
months later, this time in the inguinal region, and dermatological 
consultation was then called to consider arsphenamin as adjunct 
treatment. The primary focus on the great toe (Figs. 7 and 8) was 
then found and the presence of apple-jelly tubercles demonstrated 
in the healed scar by glass pressure and in the excised tissue following 
biopsy. Guinea-pig, rabbit and chicicen inoculations from the toe 
were negative.. Microscopical examination of the skin from the 
focus showed the tubercles to extend much more deeply into the 
fat than the biopsy excision, so that an almost complete dissection 
of the soft tissues of the ball of the toe was then necessary, though - 
it delayed healing somewhat. Large doses of radium, two roentgen- 
ray exposures, and a course of 8 injections of. arsphenamin were 
employed, with apparently complete recovery during a two-year 
period of observation. The only ascertainable connection with a 
source of tuberculous infection was a sister who had had Pott’s 
disease, but who had been away from home for some time. 

This case, like others later, furnishes an excellent example of the 
continued vicious activity of the ^'feeder focus” and of the benefit 
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derived from its removal with the recognition of the lymphatic 
metastasis. 

Case VII.— This case was diagnosed by the Medical Division 
of the Clinic following the demonstration of Cases V and VI before 
the staff. A woman, aged thirty-four years, who had a carcinoma 
of the cervix diagnosed and operated on in 1920, returned in 1922 
with a recurrence and inoperable metastatic lesions. In the course 
of her examination a chronic lymphangitis of the left arm was 
recognized. The presumptive primary site was found on the palmar 
. surface of the left hand, where she had had a sore a year before. 
The epitrochlear node had been involved, and had been incised with 
prompt healing. The axillary Ij'-mph nodes had likewise enlarged 
and discharged, but were now healing spontaneously. Numerous 
apple-jelly nodules were, however, demonstrable in the incision 
scar. The scar of the primary inoculation site contained no tuber- 
cles demonstrable by glass pressure, but a biopsy from the epi- 
trochlear scar revealed many, some of them deep in the subcutaneous 
fat. The patient’s condition was so serious as a result of the car- 
cinoma that no further study or treatment was attempted. 

It is striking here, as in other cases of this series, and in the litera- 
ture, that the presence of tuberculous infection was no bar to the 
healing of the inoculation lesion, the reaction of the subcutaneous 
tissue being trivial, while that of the lymphatic tissue was much 
more pronounced. 

Case VIII.— The case of a woman, aged thirty-eight years, seen 
in 1923, illustrates the years of activity during which a feeder focus 
may be responsible for a persistent lymphatic involvement, and 
the relative ineffectiveness of roentgen ray, at least, in the treat- 
ment of such primary inoculation sites. The chief complaint was 
enlargement of lymph nodes on the right side of the neck and beneath 
the chin, of three years’ duration. The onset was marked by the 
abrupt enlargement and softening of a single node, and subsequent 
involvement of others, with successive incisions for drainage but 
without real improvement. A small reddened patch on the right 
cheek, present for five years, and antedating the lymph node involve- 
ment by two years, had been regarded as ‘Tupus” and ignored 
until recently, when in the belief that it was an epitheljoma, roent- 
gen-ray treatment arid a small amount of radium had been admin- 
istered to the point of cutaneous reaction, with the production of 
atrophy and telangiectasia. The tonsils had been removed two 
years before the appearance of the adenitis. Pus from the nodes 
was negative culturally and showed no bacilli of tuberculosis on 
staining. Under glass pressure, the scar-like “lupus” patch pre- 
sented little that could be called apple-jelly nodules, so that it was 
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wit]i some hesitation that its removal with the nodes for diagnosis 
was advised. It was surprising to find that this supposedly “ cured” 
focus contained, in spite of radiotherapy carried to the point of 
cutaneous reaction, large numbers of typical tubercles and giant 
cells, apparently in full activity. The systemic examination revealed 
no other evidence of tuberculosis, and no good history of contacts 
could be oiitained. The patient did not remain for systemic treat- 
ment, but reported subsequently that enlarged Ijunph nodes had 
begun to appear under the other side of the diin. It is worth 
repeating that this lesion (see also Case II) had been treated with 
roentgen-ray as epithelioma, and not as tuberculosis. 

Case IX.— Tliis patient, a physician in middle life, presented 
himself vdtli the statement that he had made his own diagnosis on 
the basis of Case V in this series, which he had watched from the 
time the diagnosis was made. On examination he presented the 
same tjqie of pipe-stem lymphangitis in the upper brachial region, 
visible only on extending the arm above the head (Fig. 4.) An 
axillary Ijmpli node had softened and in the draining pus, numerous 
bacilli of tuberculosis had been demonstrated. The primary inocu- 
lation focus had been situated on the extensor surface of the fore- 
arm, apparently, and had been furuncular in character. Healing 
had been complete, and although the scar was subsequently com- 
pletely and deeply excised and serially sectioned no tubercles and 
only the densest scar tissue could be found. There was no systemic 
evidence of tuberculosis elsewhere. TJie lymph nodes were not 
excised but radium was liberally used, and neoarsphenamin admin- 
istered, with apparently good results. 

This sharp reaction with complete scarring and destruction of all 
organisms at the inoculation site, although not verified by animal 
inoculation, is apparently what occurred in Case ITI. This is 
theoretically possible, as is found in the tuberculids if the host is 
sufficiently resistant to destroy all organisms at the point of entry 
in a furuncular reaction, even though some of them escape to cause 
trouble in the Ijunphatic system. Subsequent inoculation of an 
exposed, healing "'boil” seems less likely in view of the absence of 
tubercles in the scar. 


Case X.— This patient, a healthy girl, aged sixteen years, pre- 
sented some of the therapeutic problems of this form of tuberculosis 
of the skin. The inoculation lesion developed on the dieek; the 
patient thought she had infected a pimple by scratching it. At 
the time of examination the lesion was an induration with an ulcera- 
tive surface and a few scattered puncta, midway between the zygoma 
and the right labial commissure (Fig. 9). A small bluish nodule 
over the jaw, and an enlarged lymph node beneath the ramus were 
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due to metastasis. No history pointing to a source of infection 
could be obtained, although the patient lived on a farm. Sporo- 
trichosis and extragenital syphilis were carefully eliminated, and a 
biopsy showed the presence of tubercles in the lesion. The extensive 
induration (2 cm. in diameter) with the metastatic lesions, would, 
if treated surgically, involve a gross disfigurement of the face. It 
was accordingly decided to try the Kromayer lamp with pressure, 
and to use ultraviolet light (Alpine sun) and .arsphenamin con- 
jointly, as systemic treatment. The response - was gradual but 
ultimately very satisfactory. The lesion healed completely (Fig. 10) 
under repeated severe reactions in the course of four months. The 
induration disappeared, and the metastatic lesions subsided. 
Observation of the case terminated before the ultimate result could 
be determined. 

Two cases have also been observed in which the diagnosis of 
inoculation tuberculosis is not yet proved, although laboratory 
evidence suggests the tuberculous character of the initial lesion. 
Both lesions developed at the margin of the umbilicus. In the one 
which was observed from the start, the patient’s first complaint 
was of pain across the abdomen. An indolent furuncle-like lesion 
pointed at the upper margin of the umbilicus and discharged, leaving 
a draining sinus whose appearance suggested a tuberculous origin. 
Smears from, the pus showed acid-fast organisms. Guinea-pig 
inoculations resulted in varying opinions and an indefinite con- 
clusion, but the lesions simulated tuberculous infection with involve- 
ment of Ijunph nodes and viscera. The general examination of the 
patient was entirely negative and no signs of a visceral focus could 
be found. A solitary enlarged node appeared in the right axilla. 
There was no lymphangitis and the node did not soften. Radium 
to the umbilicus and the axillary and inguinal lymph nodes, with 
neoarsphenamin and a general regimen for tuberculosis resulted in 
a prompt disappearance of symptoms which had, in fact, begun 
to disappear before the treatment was started. There has been no 
sign of relapse. A second case had a similar history, but a draining 
sinus persisted for several months after the initial lesion. There 
was some disagreement as to the identity of the acid-fast organisms 
found in the first case, and the tuberculous character of the reac- 
tions in animals was again open to question in the first case. These 
cases, therefore, must be thought of as still subjudice. 

The importance of differentiating lesions of this type from sporo- 
trichosis, will be apparent to all who are clinically familiar with the 
two conditions. Fig. 11 illustrates a sporotrichosis of the lip, con- 
forming in every particular to the clinical picture of inoculation 
tuberculosis except that typical apple-jelly nodules were not recog- 
nized. The condition was culturally identified as sporotrichosis. 
The response of tuberculous and occasionally sporotrichotic lesions 
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to arsplienamin treatment obscures the differentiation from syphilis, 
and warns against relying implicity on therapeutic tests, with this 
drug. This is especially important in cases occurring about the 
genitalia, as noted by Holt^'* and by Nixon and Short."" The com- 
plete substantiation of a diagnosis of primary inoculation tubercu- 
losis should include the finding of apple-jelly tubercles in the gross 
lesion, bacilli of tuberculosis in the smear, a negative culture for 
sporothrix, absence of actinomyces in the pus, positive guinea-pig 
inoculations of pus and tissue from both primary and secondary 
lesions, and the demonstration of tubercles in excised tissue from 
the focus and the lymph nodes. In practice it is difficult to make 
this chain of evidence complete, but the finding of a focus and 
presumptive extension to the lymphatic drainage area, with apple- 
jelly nodules in the primary focus and the histological demonstra- 
tion of tubercles* in e.xcised tissue from both primar^^ and secondary 
lesions, in the absence of other systemic forms of tuberculosis, 
makes the diagnosis of primary inoculation tuberculosis reasonably 
sound. 

Summary. The literature is summarized and 10 cases described, 
of inoculation tuberculosis of the skin with extension to lymph 
nodes. These cases are equally distributed between the two se.xes 
and in cliildhood, adolescence and adult life. They suggest that 
reaction to tuberculous infection .and its sequelae varies with the 
individual and with circumstances, rather than entirely with pre- 
vious infection and acquired resistance. 

The lesions described as primary are often inconspicuous, may be 
far from the site of metastatic Ijmiphatic lesions, and are often in 
old traumatic scars. A history of exposure to tuberculosis may not 
be obtainable. The apple-jelly nodule, or tubercle in the cutis and 
subcutaneous fat, is the elementary essential lesion. Its identifica- 
tion by diascopic pressure is the first aid to a diagnosis. 

The primary lesion may be confused with syphilitic chancre, 
sporotrichosis, actinomycosis and epithelioma; the Ijanphatic 
metastatic lesions with lymphosarcoma and simple inflammatory 
bubo. 

A painless and indolent lymphangitis may be the only symptom 
attracting attention in cases primary on the arm, and this may only 
become visible on the fullest extension of the arm above the head. 

A delayed adenopathy, developing after even trifling trauma, 
should lead to examination of the Ijnnphatic drainage area for a 
tuberculous inoculation focus. 

A primary focus may serve throughout a period of months or 
years as a feeder to a Ijnnphatic lesion,_ and be responsible for 
repeated recurrence of adenitis in spite of drainage, curettage and 
excision. Scrofulodermatous ulceration of the skin may result at 
the site of the metastatic lesion. 
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Roentgen-ray carried to the point of reaction may not destroy the 
primary focus or retard its feeder activities. 

Excision of the primary focus, even if it is only a scar, and of its 
secondary lymph nodes, is necessary to the best treatment, and 
should be carried out whenever possible. 

In dealing with the focus it is usual to find that the tubercles 
extend much deeper than might be anticipated, and excision should 
therefore be carried to the fascia and widely marginated. 

Radium controls the Ijunphatic metastatic lesion and is preferable 
to the roentgen-ray after excision, in the treatment of the excision 
scars and drainage areas. Large doses, properly screened, should 
be used, but not carried to excess, o 

Ultraviolet light from the quartz lamp can be used locally with 
pressure, in lesions that cannot be excised, and should be employed 
systemically in the form of general irradiation and artificial helio- 
therapy. 

Moderate doses of neoarsphenamin, which contribute to a good 
result in cases of tuberculids, and in some cases of tuberculous 
adenitis, may be used in the treatment of primary inoculation 
tuberculosis, as part of the general management of the case. 
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FDETHER OBSERVATIONS ON THE EPIDEMIOLOGY OP 
PEMPHIGUS NEONATORUM. 

By Ralph R. Mellon, M.Sc., M.D., P.H., 

AND 

Dorothy W. Calda\T2ll, M.Sc,, 

nocuESTEn, new york. 

(From the Department of Laboratories, Highland Hospital.) 

In a recent paper^ we liave directed attention to the possibility’- 
that the mother’s milk may be a source of infection for infants 
suffering from the condition known as pemphigus neonatorum or 
impetigo, as it is sometimes called. We wish to state emphatically 
that it is not our opinion that these observations have solved the 
problem of the control of the epidemic form of tliis disease in 
institutions; neither Avould we take the position that tlie work 
done so far constitutes final proof that the milk actually zs a source 
of infection for the infant. 

However, we do take the position that inasmucli as tlie Staphylo- 
coccus aureus is at present regarded as the cause of pemphigus 
neonatorum, the very frequency with which normal milk contains 
these organisms makes it conceivable that certain strains of them 
may be virulent and thus assume etiologic importance. More- 
over, when all sanitary precautions are aimed to prevent these 
cocci from reaching the infant, ivhy disregard a source that may 
yield more of them than is likely to come from all others combined. 
We trust that this conservative statement of our position will 
finally counteract- the garbled misrepresentation to which -fclie lay 

press has subjected us, _ , *1,1 + 

One of the obstacles that renders conclusions impossible at 
present has to do with the fact tliat Staphylococcus aureus may 
be present not only in the normal milk of Avomen whose infants 
develop pemphigus but often in the milk of those whose infants 
do not develop it. HoAvever, this fact in no way rules out tlie 
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possibility we are considering, the great variation in virulence of 
these organisms being well recognized. The situation is compar- 
able to that existing with suppurative mastitis. Dudgeon and 
Jewesbury^ find that Staphylococcus aureus is the most important 
organism in this condition, yet suppurative mastitis is infrequent 
in comparison with the number of milks containing Staphylococcus 
aureus. 

As regards the presence of Staphylococcus aureus in normal 
milk, the literature as well as our own experience shows the greatest 
irregularity. Dudgeon and Jewesbury-* quote Kostlin,® who found 
Staphylococcus aureus in 23 per cent of 100 pregnant women, where 
the so-called albus variety was present in all cases. In 14 cases 
the secretion was sterile. During the puerperium Staphylococcus 
albus was present in 132 and Staphylococcus aureus in 79 and 
“bacilli’’ in 22 from 137 cases studied. On the other hand, Cohn 
and Neumann^ isolated Staphylococeus aureus only once from the 
milk of 48 women. This astonishing variation is comparable with 
our findings at different times. For example, as we reported in 
the previous paper, from the limited number of controls made 
from mothers whose babes did not have pemphigus, pigmented 
cocci were not isolated from any of the cases examined (approxi- 
mately a dozen); yet more recently during a period of prolonged 
freedom from the disease, culture of 25 cases showed an incidence 
of about 30 per cent of aureus in one or both breasts. However, 
in about half of these cases 0.5 cc of milk yielded only an occasional 
colony or a few colonies at best, but the other cultures showed the 
aureus variety as dominant. 

The interesting paper by Dudgeon and Jewesbury, although not 
dealing with impetigo, states that “It is well to realize that infec- 
tion of the infant from the mother’s milk is a greater possibility 
than has been believed, and that valuable information may be 
had from the bacteriological and cytological examination of the 
mother’s milk and infant’s feces.” In their review of the literature 
of the subject they state that remarkably little work appears to 
have been done on the subject.. Their experience suggests that 
the organisms present in the milk, such as streptococci, staphylo- 
cocci and colon bacilli, may at times cause gastrointestinal infec- 
tion in the infant, particularly however when an actual mastitis 
exists. 

Undoubtedly such organisms, whether pigmented or not, are 
saprophytic most of the time, but like other microorganisms the 
staphylococci have cadences of virulence of which impetigo is 
probably one of the pathologic manifestations. In like manner 
fusiform bacilli, present in many normal mouths, become virulent 
at times, and epidemics of such infections result. Such well-known 
facts should be sufficient answer to any question that might be 
raised regarding the presence of Staphylococcus aureus in milks of 
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mothers whose babes did not liave impetigo. On these grounds 
an outbreak of infection would be almost wholl.y a question of 
virulence, which is not confined to an}^ particular tjqje of aureus. 

This point of view is further confirmed by the fact that no sero- 
logic or epidemic type of Staphylococcus aureus seems peculiar 
to the disease. It seems likelj^ though, that pathogenically the 
infecting cocci have taken on some character that we have not 
yet learned to_ recognize. This may be inferred from the character 
of thp pemphigus lesion, which is so often vesicular and leaves a 
weeping base. This is not the usual lesion caused by staphylo- 
cocci. That it cannot be entirel3>- explained by the age of the 
patient is evidenced bj’’ the superficial peeling of the fingers of 
nurses Avho become infected from the babes. 

It was on such grounds that we rigidlj*^ isolated the mother of 
the first child of every outbreak, as detailed in our previous paper. 
Whether a coincidence or not, the measure was followed b}-^ results 
that were a contrast to those obtained by washing walls and door 
knobs with bichloride, fumigating rooms, employing extra nurses 
and so forth. Ex-perience in this hospital seemed to j'ustif}’’ the 
procedure as an addition to the regnlar hygienic regime, even though 
absolute scientific proof of its soundness is not at hand. 

If the laboratory animal could be used as a criterion of viru- 
lence for the Staphylococcus aureus isolated from this disease the 
problem would be much simpler, but that it is by no means always 
possible to make such correlation is generally recognized. This is 
particularly true when feeding experiments are employed, as evi- 
denced in our previous paper.^ It appeared also that a culture’s 
invasiveness at different times varies greatly, due presumably to 
a loss in virulence under the conditions of the laboratory. We 
are then faced with the problem of the origin of virulence in this 
rather diverse group of cocci. 

Origin of Virvlence: lie Itelaiion to Bacterial Variahihty. When 
one is confronted with the diversity of types that may be isolated 
from the individual case perhaps, and certainly frorn the cases as 
a whole, it is customary to consider that the organisms have no 
primary relation to the disease or that the effects they produce are 
independent of the criteria which we use to separate types. Grant- 
ing that the latter is probablj'^ true, can it not be reconciled fimt 
with diversity of tjqie found? And, second, can such diversity 

itself be ex^plained? ' , . , 

In answer to the latter question the work of Baerthlem seems 
pertinent. He isolated four distinct types of staphylococci from 
one lesion. They included both pigmented and nonpigmented 
varieties, and were distinguishable by other cultural criteria as 
well as serologically. After isolating them in purity he showed; 
that experimentally he could derive Tj^pes III and IV from 
Types II and I respectively, while Types I and II are serologica 3'^ 
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closely related, even though Type I is an aureus and Type II is 
nonpigmented. 

This diversity of type then is a result of variability within the 
species. It can no longer be doubted that such changes commonly 
occur both within and without the animal body. Furthermore, 
these results have been confirmed in principle by Breinl and 
Fischer,® whose induced staphylococcus variants are perinanently 
changed as regards their serology and the Gram stain. Is this varia- 
tion process, which makes for diversity of cultural and morphological 
type, associated with acquisition of virulence? This question has 
been afiirmatively answered in our own laboratory on more than 
one occasion. 

In a paper given before the American Society of Bacteriologists 
last December, we showed that from a strain of Bacillus alkali- 
genes, entirely nonvirulent, we were able to derive by variation a 
strain of moderate virulence as well as one of high virulence.^ 
This character developed suddenly at the time the variants were 
dissociated, but on continued cultivation under laboratory condi- 
tions it gradually disappeared. It is of considerable interest that 
the strain which developed the higher virulence showed the great- 
est morphological difference, from the other two strains, both of 
which were coccoid in character; yet serologically two of the strains 
were identical, while the third showed distinct group and specific 
immunological relationships. In other words, morphological and 
serological changes may or may not accompany variability within 
the species at a time when virulence is acquired. 

If under the conditions of the laboratory it can thus be shown 
that the cyclic conditions which are involved in the biology of 
bacteria result in the acquisition of virulence, there is no reason 
why this and the reverse process should not occur in the host tis- 
sues as well. As a matter of fact, we know that such do occur. 
I need only cite the work of Gotschlich® with the plague bacillus 
which he isolated from a case of the disease. He recovered both 
a virulent and a nonvirulent type from the same case, and they 
were culturally quite diverse. Although the avirulent immune 
serum specifically agglutinated the virulent culture, at a later 
period the avirulent culture after standing in the icebox for some 
time spontaneously returned to the virulent type. 

Sucli experimental findings give a plausible explanation why no 
specific serological type has been identified with impetigo. Further- 
more, our serological study of impetigo strains and other staphylo- 
cocci lend additional support to the position taken. From the 
standpoint of bacterial genetics it is probable that our specific 
serological types take origin from ancestral strains possessed of 
more than one agglutinogen. This we showed clearly in our work 
with Bacillus alkaligenes.'^ This means that if we can isolate 
such ancestral strains from the host tissue we have, so far as the 
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bacterium is concerned, the ready potentiality for the dissociation 
of new t^^pes, some of wliicli appear to have increased virulenee 
Avhen first dissociated. 

Our serological results witli members of the Staphyloeoccus 
group have revealed clearly the existence of such strains, 'although 
the details will be reported at a later time. We have, for example, 
from a normal breast as well as from the gall bladder two strains 
of staphylocoeci which iiave never shown any pigment but whieh 
have been given every chance to do so since their isolation a couple 
of years ago. Their antisera, however, show that in addition to 
the white group they also possess antigenically an orange group, 
which can be absorbed out of their antisera by an orange coccus 
but which leaves the “wjute” agglutinin in the serum untouched. 
On the other liand, this Avliite coccus, which we shall speak of 
as No. 644, will not agglutinate in the serum of the orange coccus, 
showing clearly that phylogenetically the latter was in all proba- 
bility derived from the former. Tliis orange strain was isolated 
from the skin of a babe having pemphigus and we had several 
more like it. 

It is of note that we isolated four strains from gall bladders 
Avhich apparently have mixed wJiite and yellow antigenic group- 
ings in them, although the strains themselves are pure-line cultures. 
In this case the organism was pigmented yellow or orange, yet 
antigenically it contained “white” receptors which agglutinated with 
the “white” antibodies in the antiserum of strain No. 644. These 
latter strains are typified by strain No. 3. We have then strains 
No. 3 and No. 644, examples of two groups containing mixed agglu- 
tinogens, but culturally in No. 644 the white group is dominant, 
while in No. 3 the yellow group is dominant. Neither strain 
ferments mannite which is more characteristic of the nonpigmented 
strains as a whole. 

It is clear that the staphylococcus group is serologically fairly 
heterogeneous, and when one isolates a white coccus he is not 
sure whether he has a pure type of Staphylococcus albus or 
whether he has a nonpigmented aureus culture or perhaps a mixed 
strain which includes a pigmented antigen in its grouping. In like 
manner when one isolates a pigmented staphylococcus he cannot 
be sure that he has a Staphylococcus aureus in pure type, since 
this organism may contain a very definite agglutinogen for purely 
albus strains. With the background of the experimental work 
cited, it is entirely possible then to reconcile this serological diver- 
sity and the lack of a specific epidemiological type and still regard 
staphylococci as the pus producers they are really known to be, 
but it means that the virulence which certain infecting strains may 
seem to have has probably come about as the result of definite 
variation which may have involved a loss or an acquisition of 
pigment-producing capacity. 
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It is entirely conQpivable that a strain of the No. 644 type grow- 
ing in breast milk could dissociate its aureus component, the varia- 
tion involving perhaps acquisition of virulence. ■ In fact, certain 
of Baerthlein’s transformations® with these cocci were brought 
about in litmus milk. The evidence is constantly increasing that 
these cyclic fluctuations take place with the 'bacteria as a part 
of their natural life history, and although most of the variants 
among such groups are probably saprophj'^tic, the variation change 
may include the development of virulence. 

Although throwing no light on the nature of virulence itself, 
such a conception of its origin aligns it with processes that we 
believe are periodically occurring with all groups of microorganisms. 
Fundamentally they are of an adaptive nature to preserve the life 
of the strain itself. The general subject of microbic heredity and 
the biology of bacteria has been a central interest of this laboratory 
for many years, and to those interested we may refer the reader 
to the publications indicated in the bibliography.®’ 

Conclusions. 1. Normally human milk usually contains nonpig- 
mented staphylococci and a varying percentage contain pigmented 
staphjdococci. 

2. The fact that Staphylococcus aureus is the probable cause of 
pemphigus neonatorum opens the possibility that the milk may in 
certain instances be a source of such infection, namely, when the 
cocci they contain are virulent for the infant. 

3. It is not contended that the observations so far made are 
sufficient to establish hmnan milk as a source of such infection. 

4. There are ample experimental grounds for the view that the 
heterogeneity of the staphylococci is the direct result of varia- 
bility, which is at times associated with the sudden appearance of 
virulence. 

5. This point of view, together with the lack of any epidemio- 
logical type for the disease, makes staphylococci from any source 
potential causes of outbreaks of pemphigus neonatorum. 

6. It is on such grounds that segregation of those mothers, who 
have been tentatively regarded as carrying staphylococci virulent 
for infants, has been employed. 
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NYSTAGMUS; NEURO-OTOLOGIC STUDIES CONCERNING ITS 

SEAT OF ORIGIN.* 

By I. Leon Meyers, M.D., 

ATTENDIN'O NEUItOLOGIST, LOS ANGELES GENERAL HOSPITAL, LOS ANGELES, CALIF. 

(From the Neurologic Service, Los Angeles General Hospital.) 


Ny,stagmus is a phenomenon consisting of a series of rhythmic, 
biphasic moA^enients of the eyes, tlic eyes in the first phase deviating 
from their position of rest or fixation and in tlie second phase return- 
ing to (or near) tlieir original position. The movement in the first 
phase is carried out slowlj'^ and is, accordingly, designated as the 
slow component; that of the second phase is rapid and jerkj^^ in 
character, and is known as the quick component. The latter being 
the more conspicuous of the two phases is the one that is emplo.yed 
to indicate the direction of the nystagmus, so that the term “nys- 
tagmus to the right” indicates a primary deviation of the ej'^es to the 
left which is followed by a return jerk to the riglit, and so forth. 

The phenomenon, leaving out of consideration here the nystagmus 
caused by visual disturbance, such as is seen in degenerative dis- 
ease of tile choroid and retina, as in miner’s nystagmus, in which 
case the rhythmic movements of the eyes are rather pendular m 
type, is the motor manifestation of an excitatorj'^ process in the 
vestibular system, either at its peripherj'^ in the lab^Tinth, or along 
tlie course of the vestibular nerve as far up as its termination at the 
nucleus Deiters’ and nucleus Bechterew in the pons and the nucei 
tecti of the cerebellum.^ It is not, as yet, definitely known whether 
excitation of the secondary afferent neurone in this system, tie 

* Presented in abstract to the Eye and Ear Section of the L. A. County Medical 
Association, at its meeting on May 6, 1924. 
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neurone wliiclij originating at these nuclei, ascends to the mid- 
brain as the vestibulomesencephalic tracts, is also associated with 
nystagmus. Experimental eAudence tends to show that excitation 
of these tracts produces only conjugate de^dation of eyes and its 
allied phenomena, such as rolling movements or falling to one side.^ 
The excitation may be produced artificially as when nystagmus is 
brought about by the rotation or caloric testa of Barany; it may be 
caused by irritation of the labyrinth or nerve by neoplasms, inflam- 
matory exudates or by trauma; and it may, finally, be the result 
of the unantagonized activity of the intact vestibular system 
which results from the destruction of this system on one side, as in 
section of the 8th nerve on one side, in which case the nystagmus 
is invariably toward the normal side. 

The motor manifestation resulting from such excitation of the 
vestibular system is not, however, always biphasic. In the lower 
vertebrates, as in the petromyzon, in the turtle, or the frog, it 
is limited to a slow deviation of the eyes which persist ini tlieir 
new position showing no tendency to a return jerk. This type of a 
reaction may be observed also in man under a moderate degree of 
narcosis. Deep narcosis on the other hand, when this is so profound 
as to suppress the corneal reflex, abolishes alike the slow as well 
as the quick component. These observations have led to the con- 
clusion that the slow component is phylogenetically and onto- 
genetically the more primitive and elementary motor reaction, 
that it is consequently the more resistant of the two, and that its 
seat of origin is at the lower motor nuclei in the pons and midbrain 
(the nucleus abducens in the pons and through the medium of 
connecting fibers in the posterior longitudinal bundle in the contra- 
lateral nucleus oculomotorius).^ 

As to the seat of origin of the quick component it is still a moot 
question. Bardny believed that this component forms a part of a 
composite reflex which originates in its entirety in a nystagmus 
center which is situated, according to him, in the cerebellum.^ 
Bartels^ studying the question experimentally, concluded that the 
rapid phase originates in the cerebrum. This view was opposed by 
Bauer and Leidler® who from their experimental studies concluded 
that neither phase of the nystagmus is disturbed by the destruction 
of the cerebrum even when the destruction is so extensive as to 
include the optic thalami and adjacent structures as far down as 
the corpora quadrigemina. 

Wilson and Pike,® experimenting on dogs and cats, found that 
the quick phase is abolished by the complete removal of the cere- 
brum provided such removal includes the optic thalami. A. C. 
Ivy’^ who carried out a series of experiments on pigeons, rabbits, 
cats, pups and dogs concluded that the quick phase of nystagmus 
is not dependent upon the integrity of the cerebrum but is deter- 
mined entirely by some center below the thalamus. 
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Neiwo-otologic Studies in Man. In an endeavor to determine this 
question I carried out a series of neuro-otologic studies in cases of 
apoplexy with hemiplegia which had as one of their symptoms 
conjugate de^^ation of the head and eyes or of the eyes alone. As 
it is well known, conjugate deviation of the head and eyes, or of the 
eyes alone, in which the e.yes are directed away from the paralyzed 
side, in the words of Vulpian, "the patient looking at his lesion” is 
a phenomenon which is ver^^ common in cases of hemiplegia when 
these are of vascular origin. It is absent only in lesions that either 
are A^ery mild or are so severe as to interfere with the acti^uty of the 
intact hemisphere. The sjuuptoms is to be ascribed to the destruc- 
tion of that part of the cortex cerebri, or of its fiber tracts in the 
internal capsula, which controls rotation of the head and eyes or 
of the eyes alone toward the opposite side of the body. This 
laterogj'ric action of the head and ej’^es may be brought about, 
experimental evidence shows, by stimulation of one of two regions 
in each hemisphere, namel}'’, an area which is situated in the pre- 
Rolandic or motor zone, more specifically, in accordance with the 
researches of Beevor and Horsley in the orang,® in the middle and 
inferior frontal convolutions of the frontal lobe; and another area 
which is situated in the sensory zone, or more specifically, in accor- 
dance with the studies of Luciani and others,® in the'angulargyrus 
of the parietal lobe. The abolition of this function from one hemi- 
sphere allows, it may be assumed) the laterogyrie action of the 
other hemisphere to come into play unantagonized and unhindered, 
producing in this manner a rotation of the head and eyes toward 
the side of the lesion. The symptom is generally pronounced for 
a day or two following the stroke. It then becomes progressively 
attentuated so that after a Aveek or ten daj^s it is hardly noticeable. 
It frequently may be detected, hoAA'eA’^er, even then by the slight 
resistance of the patient to passive rotation of his head toAvard 
the side of the paralysis, or by his reluctance to look in that direc- 
tion. This latter condition raaj'' last for fiA^e to seven days when 
finally either tluough recession of the early inflammatory reaction 
and the restitution of the functional integrity of the affected fibers 
or as a result of a compensatory action by other parts of the cere- 
brum, such as is presumably at pla}'' in the recession of aphasia 
all trace of the phenomenon is lost. • . 

LabjTinthine stimulation during this period of conjugate deAua- 
tion of the eyes when the laterogjTic action of the affected hemi- 
sphere of the cerebrum is definitely in abeyance, should, I thought, 
accentuate the already existing dcAuation of the eyes but produce 
no rapid phase to the side opposite to the lesion, Aidienever the stimu- 
lation is such as Avould produce normally a nystagmus to the cor- 
responding side, if the rapid phase has its origin in the motor area 
of the cerebrum. It should produce then no rapid phase to the side 
• of the intact hemisphere, as well as no sIoaa^, primary deAuation 
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towards this side, in the case such stimulation would produce nor- 
mally a nystagmus to the side of the affected hemisphere, if both 
these phases are, like the abdominal and cremasteric reflexes, 
dependent upon the functional integrity of this area. It should 
finally, produce a normal, biphasic reaction, if both phases originate 
at the nuclei of the eye muscles in the midbrain and pons and are, 
like the pupillary reaction to light, or the corneal reflex, independent 
of the cerebrum. 

I have accordingly studied by the caloric tests of Barany (warm 
as well as cold irrigations of the ears) 16 cases of hemiplegia, with 
conjugate deviation of the eyes, for a variable time following the 
stroke. 

The results of these studies are shown in the following illustra- 
tive cases: 

Case Reports. Case I. —Mrs. A. McC. (Los Angeles General Hos- 
pital, No. 19075) ; right sided hemiplegia of vascular origin, with 
both sensory and motor aphasia, conjugate deviation of eyes to the 
left. The patient became suddenly paralyzed in the right side of 
the body (lower part of the face, arm and leg) at about 6.00 a.m., 
January 14, 19^. She became partly unconscious then and 
remained in same condition until about 10.00 a.m. When examined 
at about 11.30 A.M. patient was fully conscious, but could not under- 
stand the simplest questions or commands, nor could she utter a 
word. Her pupils were unequal, the left wider. Both reacted to 
light. The tendon reflexes in the right arm and leg were h 3 q)er- 
active. The abdominal reflexes on the right side were absent. 
Babinski on that side but no ankle clonus. Sensation seemed to 
be preserved. Patient had conjugate deviation of the eyes to the 
left but was able to move them now and then spontaneously to the 
right. 

Otologic Examination (this patient and two others have been 
examined by the author in association with Dr. Isaac H. Jones). 
Patient, as far as could be learned from her family, never had any 
ear trouble. On douching her right ear with water at 68° F. and 
head at 60 degrees back, the eyes after twenty seconds were drawn 
to the right, and there occurred a horizontal nystagmus to the left. 
The nystagmus had kept up for about five minutes. It was normal 
in rhythm and amplitude. On douching the left ear with water 
at 68° F., head at 60 degrees back, the eyes after twenty seconds 
were drawn to the extreme left angle, where they manifested a 
tendency toward slight nystagmus to the right. This stopped after 
a few moments, and in spite of prolonged douching there was no 
further disturbance in either eye. _ It was thus obvious that the 
motor action responsible for the quick component was either absent 
or, when present, was so feeble as to be incapable of moving the 
eyes out from the left angle. Patient exhibited no constitutional 
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response-pallor, sweating and nausea, although one ear was douehed 
after the other, and the douching was kept up for a long time. 

On the daj'’ following (January 15) patient’s condition was much 
worse. When examined about 5.00 p.m., slie was deeply in coma 
and there was no vestibular response attainable from irrigating 
either ear. (This patient was examined in the presence of Prof. 
Georges Portman, professor of otology at the University of Bor- 
deaux, who visited Los Angeles at that time). Results identical 
with the foregoing — a slow component only on irrigating with cold 
water the ear on the side of the lesion and a more or less normal 
nystagmus on irrigating the car on the opposite side (the side of 
paralysis) whenever this irrigation was done while the patient was 
conscious, and no response of an 3 ’- kind and from either ear if the 
patient during such procedure was deeply unconscious, have been 
obtained in all the cases so far studied. The results obtained in the 
patients when conscious thus show that a lesion of the laterogj'^ric 
center or its conducting tracts in the internal capsula on one side, 
as manifested by conjugate deviation of the ej’-es to the side of the 
lesion, abolishes the quick component of nj'stagmus to the other 
side. It shows further that such a lesion does not affect, apparentlj’’, 
the slow component of nystagmus. This last statement may have 
to be modified with the further studj’- of the phenomenon. I have 
gained the impression from my observation in the cases so far 
studied that the slow component is, to some extent, also modified 
bj'’ such a cerebral lesion. This component, or the primarj’’ devia- 
tion of the ej'^es toward the intact hemisphere which follows the 
cold irrigation of the ear on the corresponding side has been fre- 
quentlj’’ observed to be of much smaller range than normal, and 
the quick component to set in before the e 3 ’^es have reached the 
midline. 

Patient died on January 30, 1924. The necropsy performed by 
Dr. George hlaner showed the following: The pia over the whole 
of both hemispheres is edematous and cloudj^, but thin; the con- 
volutions are slightly atrophied and the vessels over the left hemi- 
spheres are collapsed and empty. The left middle cerebral artery 
just at its formation is filled with an adherent soft grayish-red 
thrombus. The remainder of vessels are collapsed.^ The lateral 
ventricles are symmetrical, not dilated. On section the gray 
matter of the optic thalamus and the corpus striatum of the left 
side is of a pale, dirty gray-brown appearance and of softened 
consistency as compared with the same area on the other side. The 
white matter in the internal capsule on the left side is softened 
and friable. Practically the whole of the brain substance of the 
left cerebral hemisphere is somewhat softened. Right side showed 
no involvement. Cerebellum, pons and medulla do not appear 
to be altered. 
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Case II. — A. C. (Los Angeles General Hospital, No. 203698) 
Left-sided hemiplegia of the capsular type with slight involvement 
also of the right side. The rapid phase of nystagrnus is practically 
absent on irrigating with cold water the right ear; it has a tendency 
to be atypical on irrigating the left ear. (This patient, it will be 
noted, was examined while he was unconscious.) ^ 

A male patient, aged sixty-nine years, an American, had a stroke 
of apoplexy with unconsciousness at about 6.00 a.m. of February 15, 
1924. When examined at about 7.00 p.m. of that day patient was 
still unconscious. He did not utter a sound or respond to commands. 
He moved his right arm now and then, but none of his other limbs. 
The left arm and both lower limbs were definitely atonic. The 
tendon reflexes could not be obtained in any of these. The Babinski 
was positive and the cremasteric and abdominal absent on both 
sides. His pupils were rather small but equal and reacted promptly 
to light. Blood pressure was 172/115. He had a conjugate devia- 
tion of the head and eyes to the right. The eyes moved, however, 
now and then spontaneously toward the left as far as the midline. 

Otologic Examination (in association with Dr. H. F. Linthicum). 
Drum membrane is intact on both sides. Douching the left ear 
with water at 68° F. and the 60 degrees back, produced after about 
twenty seconds, conjugate deviation of the eyes to the left which 
was followed by indefinite rolling and jerkj^ movements to the right 
but no definite type of nystagmus. On repeating the irrigation of 
the same ear about a half hour later there set in after twenty 
seconds a conjugate deviation of the eyes to the left which was 
followed by a definite rhythmic slow nystagmus of a large amplitude 
and horizontal in type to the right. This was interrupted occasion- 
ally by the eyes going into conjugate deviation to the right again. 
The nystagmus was marked for about a minute; it then became 
slow and indefinite and remained so for about three minutes. On 
douching the right ear with water at 68° F. and head 60 degrees 
back, there occurred, after about twenty seconds, an accentuated 
conjugate deviation of the eyes to the right; this was followed by 
indefinite, irregular, intermittent, small, horizontal and rotatory 
nystagmoid movements which formed a marked contrast to the 
large, slow and rhythmic nystagmus obtained from the left side. 
The duration of this reaction was about a half a minute. Despite 
prolonged douching there was no nausea, vomiting or pallor. 
Patient’s unconsciousness gradually deepened and he died about 
thirty-six hours later. A permit for an autopsy was refused. 

In contrast to the foregoing two cases in which the cerebral lesion 
was extensive was the following case in which, from the clinical 
course it may be assumed that the lesion was limited to the pre- 
Rolandic or motor zone of one hemisphere. 
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^ Case III.— C. D. (Los Angeles Hospital, No. 206314). Right- 
sided hemiplegia with Broca’s aphasia (anarthria of Marie); con- 
jugate de^dation of the eyes to the left, 

A male patient, an American, aged forty-seven years, was 
admitted to the hospital in a stuporous condition about 6.00 p.si, 
of March 28, 1924. No history of onset. When e.xamined at about 
10.00 A.M. of March 31, 1924, the patient was fully conscious. He 
had motor aphasia (or Marie’s anarthria) which was complete, as 
he could neither speak spontaneously nor could he repeat words 
spoken to him, but his comprehension of speech was unusually 
good. He presented a paralysis of the lower part of the face, arm 
and leg on the right side. Pupils were equal and reacted promptly 
to light and accommodation. No difficulty of deglutition. Tongue 
deviated to the right. Tendon reflexes in the right limbs were 
lijqDeractive. He had a Babinski, Chaddock and a Gordon on the 
right side, but no ankle clonus. The cremasteric and abdominals 
were lost on that side. All the reflexes were normal on the left side. 
General sensibility seemed to have been preserved everjnvhere. 
He appeared to have had no hemianopsia. He showed a tendency 
to conjugate deviation of the eyes to the left, but was well able to 
move his eyes to the right. 

Otologic Examination (this and the remaining 11 cases ha^^e 
been studied b.y the author in association with Drs. Homer S. 
Keyes and J. M. Neilson, resident physicians at the Los Angeles 
General Hospital). Drum membrane is intact on both sides. Irri- 
gating the right ear with water at 68° F. and head 60 degrees back, 
produced after twenty second a conjugate swing of the eyes to the 
right which at the time they reached the midline and before entering 
the right half of the eyes, began to show a nystagmus to the left, 
the rapid phase, which was horizontal in type, rh 3 d;hmicall 3 ’- pulling 
the eyes into the left canthus. This lasted for about three minutes. 
On placing the patient in an upright position, with head 30 degrees 
forward, the nystagmus becomes rotatory in character but continued 
to be to the left (the normal reaction for this position). The con- 
stitutional response following the irrigation was very severe. On 
irrigating the left ear with water at 68° F. head 60 degrees back, 
there set in after about twenty seconds an increase in the pre- 
existing conjugate deviation of the eyes to the left. This was fol- 
lowed by a few oscillatory movements to the right which quickly 
ceased, the eyes remaining in a position of deviation to the left, 
although the irrigation was kept up for nearly five minutes. On 
placing the patient upright witL the head 30 degrees forward, the 
eyes continued to stay in this position. During the irrigation of 
this ear a tendency was noted on the part of the eyes to become 
dissociated in their direction of fixation, the hornolateral ej'^e remain- 
ing deviated in the left and the right eye moving toward the right 
and remaining near the midline. This dissociation in the position 
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of the eyes while irrigating with cold water the ear on the side of 
the lesion was noted in a number of instances. It suggests the 
possibility that in the laterogjTic action of the eyes each hemisphere 
inervates more powerfully the contralateral eye, hence this persistent 
deviation in above quoted case of the left eye to the left, than the 
homolateral eye which showed a tendency to move to the right. 
The constitutional response following the irrigation of the left ear 
was distinctly subnormal. The patient was reexamined on April 2 
and again on April 5. He was able then to move his eyes voluntarily 
in all directions, but when at rest, the eyes tended to become 
conjugately deviated to the left. His general condition showed con- 
siderable improvement. He was quite alert and cooperated in his 
examination with intelligence. He was able to speak a few simple 
words although he mispronounced them. The otologic studies 
on either of these dates gave results which were in all respects 
identical with those, obtained on March 31. He was reexamined 
on April 14 and again on April 16. On these dates he showed no 
conjugate deviation of the eyes but when asked to look to the right 
he showed a tendency to turn his head in that direction instead of 
turning his eyes that way. His general condition was then very 
good. He walked around with comparative ease and while dysar- 
thric was able to express his wants in sentences. The otologic 
examination showed that there was still a striking difference between 
the nystagmus obtained on caloric stimulation of the right labyrinth 
and that obtained from the left. The nystagmus obtained on the 
cold irrigation of the left ear, was oscillatory and pendular in char- 
acter and its duration was short, whereas that obtained in the same 
manner from the right ear, while frequently modified, was more or 
less of the normal type. This difference has, moreover, been noted 
in several instances as late as three months following the apoplectic 
stroke, a fact of much practical importance. The physician in 
carrying out the labyrinthine tests on a patient with a hemiplegia 
of recent onset in an endeavor to determine the condition of the 
vestibular system should bear this fact in mind, as on an impaired 
nystagmus to the side of the paralysis obtained in such a patient 
may be due entirely to the cerebral lesion and in the absence of any 
trouble whatever in the labyrinthine mechanism. 

The impairment of the nystagmus caused by the cerebral lesion ' 
is not, however, it appears from the studies I have so far made, a 
permanent phenomenon. It tends to recede, and in about six 
months following the stroke practically no difference is to be detected 
in the phenomenon as obtained from either labyrinth. 


Addendum. 

I lecently had an opportunity to study the vestibular responses 
in a case of unilateral convulsions with conjugate deviation of the 

VOL. 1G9., NO. 5. — MAT, 192.5 25 



750 


METERS: nystagmus: NEURO-OtOLOGIC STUDIES 

head and eyes— a condition which represents the direct opposite 
to that of apoplexy witli hemiplegia. The report follows: 

Case I\. (No. 221992). A male patient, aged thirty-four 
years, with taboparesis, was admitted to the psychopathic depart- 
ment of the Los Angeles General Hospital, on January 16, 1925. 
I examined him in association with Drs. Esliman, Calvert and 
Sugar, resident phy.sicians at the hospital, at about 6.30 p.m. 
of January 22, 1925. He was then in coma and had convulsions 
of the clonic type which involved the leg, arm, and face on his right 
side. His head and eyes were turned to the right, in the direction 
opposite to the hyperactive motor cortex of the cerebrum. His 
eyes moved, however, spontaneously now and. then to the left. 
The patient, it was reported, had never had anj' ear trouble. Laby- 
rinthine stimulation, while he was in this state, by the cold caloric 
to the right ear produced an accentuated conjugate deviation of the 
eyes toward the right but no rapid movement toward the left. 
Stimulation of the labyrinth by the cold caloric to the left ear gave 
rise, on the other hand, to a normal, biphasic reaction toward the 
right. The nystagmus so obtained from this ear was of large 
amplitude, horizontal in direction (the irrigation having been done 
with the patient in the recumbent position with his head at 60 
degrees, back) and lasted for a minute following the cessation of 
irrigation, (two and a half minutes). 

I reexamined him on February 22, 1925. He walked around then 
in a normal manner and was fairly clear mentally. Neurologic 
examination showed the following: 

Argyll-Robertson pupils. Ocular movements normal. No spon- 
taneous nystagmus. Fundi were normal. Speech was tremulous, 
paretic. Deep reflexes in arms and legs lost. Cremasteric and 
abdominal reflexes were present on both sides. No Babinski on 
either side. Hearing was excellent in both ears. 

On stimulating his labyrinths with cold water a rhythrnic, 
biphasic reaction, the rapid phase of which was toward the side 
opposite to the ear irrigated, was obtained from either side. The 
amplitude of the nystagmus so obtained from the left ear (from the 
side corresponding to that of the hj^perexcitable and hyperactive 
motor cortex) was, however, much greater than that of the nystag- 
mus from the right ear. , . 

There was similarly a great difference between the pastpointmg 
reactions from the two sides. ^Miereas on irrigating the right ear 
the initial range of the pastpointing by the right arm to the right 
was 3 inches, that of the left arm to the left on irrigating the left 

ear was 12 inches. . 

The reactions on stimulation of either labyrinth were obtained 
from the horizontal canals only (when the head of the patient was 
at 60 degrees back), no response having been obtained from the 
vertical canals (when the head was at 30 degrees forward). 



MEYERS: nystagmus: neuro-otologic studies 


751 


Conclusions. 1, In cerebral hemiplegia of vascular origin during 
the period of conjugate deviation of the eyes to the side of the lesion 
it appears to be impossible to evoke nystagmus to the side opposite 
to the lesion. Labyrinthine stimulation of a character which evokes 
this reaction to the corresponding side in a normal person produces 
instead— provided the patient is not deeply unconscious, a persist- 
ing and frequently intensified conjugate deviation of the eye to the 
side of the lesion. 

2. The substitution in this condition of nystagmus by conjugate • 
deviation of the eye to the side of the lesion, or merely an impair- 
ment of the nystagmus, may outlast by months the conjugate 
deviation of the eyes which as an initial phenomena was brought 
about directly by the cerebral lesion, a fact to be remembered in 
evaluating the atjq)ical nystagmus resulting from stimulation of the 
labyrinth in patients with a recent hemiplegia. 

3. The motor impulse for the rapid phase of nystagmus originates 
in the cerebrum. The fact that it was found to be abolished by 
lesions which gave rise to hemiplegia with pure motor aphasia, 
and no phenomena referable to the sensory cortex or optic thalamus 
makes it highly probable that it has its origin in the laterogjwic 
center of the eyes, which is situated, in accordance with the 
researches of Beevor and Horsley, in the middle and inferior frontal 
convolutions, in an area adjacent to the speech center of Broca. 
The corpus striatum undoubtedly play a part in the production 
of this phenomenon. In a case which I reported in a previous pub- 
lication^® and in which microscopic study of the brain showed degen- 
eration of the globus pallidus and no lesion of the motor cortex, 
pyramidal tracts, optic thalamus, midbrain or pons, labyrinthine 
stimulation produced a nystagmus which was normal in direction 
and amplitude but greatly lessened in duration, the eyes showing a 
tendency to persist in the primary phase of the nystagmus— the 
conjugate deviation. 

4. The motor impulse for the slow phase of nystagmus originates, 
most probably, in the nuclei of the eye muscles in the midbrain and 
pons. It may be produced by appropriate stimulation of the laby- 
rinth to either side, regardless of the cerebral lesion. It appears 
highly probable however, that this phase is to some extent also 
influenced by cerebral activity. 
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William Ckawfoed Gorgas: His Life and Work. By Marie 

D . Gorgas and Burton J. Hendrick. Pp. 359; 10 illustrations. 

Philadelphia and New York: Lea & Febiger, 1925. Price $5.00. 

Without doubt the greatest feat that American medicine has yet 
achieved is the discovery of the cause and method of transmission 
of yellow fever and its extermination in this continent. Equally 
without doubt General Gorgas is the one individual to whom chief 
credit is due for the achievement of the last-named feat. In fact 
if it had not been for Gorgas’ invincible determination to apply 
Reed’s discovery, in spite of all obstacles, the authors assure us 
that the latter might long have remained an unfruitful academic 
achievement. It has become a truism to state that control of the 
stegomyia alone made possible the building of the Panama Canal 
and yet this epochal event was only the dramatic first fruit of labor 
which Gorgas hoped (and not without reason) would soon eradicate 
this former scourge from the globe. 

The lack of shadow contrast in the tale is pardoned by the reader 
in return for the exalted enthusiasm which sweeps through the 
book; and if other actors in the most important scene of the play 
have not quite received their due, there is glory enough for all 
and their turn will come later if it has not already been recorded 
elsewhere. 

The life history of this “ragged,* barefoot little rebel” from Balti- 
more, who so accomplished his inspired duty that “his name will 
shine for ages in the history of our race,” is most attractively told 
by the one best qualified to know, working with one of tlie best 
biographers of our day. And the results are all that one might hope 
for. One finishes the volume only too quickly, and is at a loss 
whether to' admire more the winning personality of the man or the 
sterling qualities of the administrative genius. Surely if contem- 
plating the lives of eminent contemporaries is one of the surest 
sources of inspiration, this volume should be read by every student 
of medicine— graduate and undergraduate. E. K. 


Diabetic Diet. A Handbook for Diabetics. By A. Doris 
McHenry, B.A., and Marjorie M. Cooper, B.A. Pp. 62. 
New York and London: Harper and Brothers, 1925. 

"tos little book is recommended chiefly by a goodly number of 
recipes that will be found valuable in constructing and varying the 
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diabetic’s diet. In addition there arc brief chapters on the com- 
position and value of food, methods or urinalysis, weights and 
measures, and the general plan of diabetic diets with sample menus. 
The sample diets as given are open to some criticism. Too great a 
percentage of carbohydrate is given in the form of fruit or milk 
sugar. Thus in a very restricted diet containing only 30 grams of 
carbohydrate, two-tliirds of this is given in tlie form of orange, 
grapefruit and milk. In another diet containing 98 grams of carbo- 
hydrate, no 15 or 20 per cent starch-containing vegetables are used 
but whole wheat bread and apples are included. R. K. ■ 


Physical Diagnosis. By W. D. Rose, M.D., Lecturer on Physical 
Diagnosis and Associate Professor of hledicine, University of 
Arkansas. Fourth edition. Pp. 755, 319 illustrations. St. 
Louis: C. V. Mosby Company, 1924. 

In the fourth revised edition of this work the author has con- 
tinued in his original purpose to write a text for tlie student and 
general practitioner. This he has done quite successfully. Physical 
examination of thorax and abdomen are well and completely 
covered. A few minor details might be criticized. For instance, 
auricular fibrillation is still described as an unsystematized fibrillary 
twitching of the auricular muscle and no mention is made of tire 
fairly well established views in regard to circus movement in this 
condition. In describing the physical signs of massive pulmonary 
collapse no mention is made of the displacement of mediastinal 
structures. In the main the treatment of the subject is adequate. 
The chapter on Examination of the Nervous System is not full 
enough. The book is profusely illustrated ; some of the illustrations 
are good but many of them are rather poor, due to the quality of 
paper rather than poor photography. R< K- 


Com:mon Infections of the Female Urethra and Cervix. 
By Frank Kidd, M.A., M.Cii. (Cantab.), F.R.C.S.(Eng.) 
And A. Malcoli\i Simpson, B.A., M.B., D.P.H. (Cantab.). 
With additional chapters by George T. Western, M. D., and 
M. S. AIayou, F.R.C.S. Pp. 183: 9 illustrations. London: 
Humphrey hlilford, Oxford University Press, 1924. 

The reviewer feels the authors have indeed achieved the main 
objective of the book, namely, the description of simple methods of 
treatment of gonococcal and other infections of the female urethra 
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and cervix which will be within the scope of the general practitioner 
to apply, for it is to general practitioners that the majority of such 
cases will present themselves. The book is well planned and well 
written. It is based upon clinical observations made since 1917 
in a new department of the London Hospital. The descriptions of 
various infections are concise, the methods of treatment are detailed, 
and the additional chapters by the co-authors are excellent supple- 
mentary resumes of bacteriology and ophthalmia. While perhaps 
intrauterine medication in acute pelvic inflammatory disease may 
not be accepted in America, yet the findings of the authors seem 
to show its merit. One is surprised at the omission of any refer- 
ence to the tracheloplastic operation of Sturmdorf for chronic endo- 
cervicitis. P. W. 


Gynecology, Medical AND Surgical. By P. Brooke Bland, M.D., 

Assistant Professor of Gynecology, Jefferson Medical College; 

Assistant Gynecologist, Jefferson Medical College Hospital; 

Gynecologist, St. Joseph’s Hospital. Pp. 1257 : 644 illustrations. 

Philadelphia: F. A. Davis Company, 1924. 

The volume in hand, the Students Edition, is bulky and heavy, 
and one is pleased to learn that another edition, the Library Edition, 
is published in two volumes, presumably more easily handled. In 
presenting this compilation, the author frankly states in the preface 
that there is no claim to anything especially new, to which the 
reviewer agrees. That a scarcity of books upon this subject could 
have been responsible for the production of this work is to be 
doubted, for several excellent works are referred to in the preface. 

The subject matter follows the arrangement of Dr. Montgomery’s 
well-known textbook, morbid conditions being classified patholog- 
ically rather than anatomically, and the text is quite well up with 
the most recent of the ever-changing opinions and literature in 
gynecology. Many of the illustrations are excellent, some are poor. 
A certain sense of disproportion is felt here and there, as witness 
the seven pages devoted to the details of the Wassermann reaction 
compared to a scant page or more on the treatment of sterility. 

P. W. 


An Introduction to Dermatology. By Sir Norman Walker. 
Eighth edition. Pp. 373; 92 plates and 80 illustrations. New 
York: William Wood & Co., 1925. 


The author makes no pretense at presenting a complete sj^stem, 
and for the purpose intended, namely a text for students, his book 
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IS a success. Tlie refreshingly direct, rugged style of the author 
must at once influence the dermatologist in favor of some of the 
radical positions that he frequently takes. Thus, the subjeet of 
eczema finds no place in the book; it has gone by the board in keeping 
" ideas of Highman, in this country, and others. “Derm- 

atitis^ takes its place. As to the illustrations, many are so excellent 
that it is hard to understand how the author could admit so many 
poor ones. This applies to the colored plates as well as to the other 
illustrations. 

On the whole, the book surpasses many American ones as a teach- 
ing medium for students, but it cannot rank with them in value to 
the dermatologist or general practitioner. 

F. W. 


Selected Medical Papeils of Alfeed Worcester. Pp. 339, 
7 illustrations. Boston; The Four Seas Compan}’’, 1925. 

The eighteen articles reprinted in this book Avere published as a 
surprise to Dr. Worcester, in order “not only to pay a just tribute 
to a great physician and give pleasure to Dr. Worcester’s friends, 
hut to put in available material Avhich Avill be of assistance to 
. . ’. historians.” E. IC. 


The TreatiMEnt of Filactures in General Pila^ctice. By C. 

IMax Page and W. Rowley Bristow., St. Thomas’s Hospital, 

London, England. Pp. 235; 141 illustrations. Ncav York: 

Oxford Medical Publications, American Branch, 1923. 

The aim of this book is to present to the working medical pro- 
fession a small, handy volume that deals simply and clearly AAuth 
the practical side of the treatment of fractures. It takes up the 
que.stion of, first, the diagnosis, the repair, the complications and 
the general principles. Subsequent chapters consider in detail the 
separate fractures that are met Avith in the human subject. The 
most modern ideas in the treatment of fractures are well presented 

and also well illustrated. _ ^ . 

Since the general public has become more critical of the terminal 
results in fractures and haA'^e at their disposal the roentgen lay to 
show poor or good position, the practitioner at large must liaA’^e a 
good AAmrldng knowledge of fractures. This little book gives a 
that the average case of fracture requires. It is of handy size, its 
thought well expressed and the subject matter presented in an 
agreeable style. ' 
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La Sifilide Ignorata e Strana. By Prof. Carlo Martelli, 
Docente di Anatomia Patologica e Clinica Medica nella Uni- 
versita di Napoli, Socio della R. Accademia Medico-Chirurgica, 
Second edition. Pp. 642; 73 illustrations. Napoli: Casa Edi- 
trice Libraria von Idelson, 1923. 

While this volume on unsuspected and atypical syphilis will 
naturally not have a wide demand in this country, nevertheless its 
merits are such that it should be available to anyone wishing to 
look into the subject more thoroughly than is possible in textbooks 
on syphilis. In the first third of the book, are discussed general 
biological and clinical considerations on syphilis as a whole; in the 
second third, the clinic of 14 types of unsuspected or atypical 
syphilis (febrile syndromes, cardiovascular syndromes and so forth) ; 
and in the last third, their diagnosis, prognosis and therapeusis. 
A bibliography of 50 pages adds to its value to students of all 
nationalities. E. K. 


Serum Diagnosis of Syphilis by Precipitation. By R. L. 

Kahn, M.S., Sc.D., Immunologist, Bureau of Laboratories, 

Michigan Department of Health. Pp. 237; 3 plates; 55 tables. 
Baltimore: Williams & Wilkins Co., 1925. 

This volume records the experiments conducted during the past 
three years by the author on the precipitation phenomenon in 
syphilitic serum, and presents the details of the development, the 
standardization and the clinical applications of the Kahn test, 
the greater part of the material included has appeared from time 
to time in the author’s publications, but its presentation in this 
book enables the reader to correlate the various procedures and to 
get a better grasp of the significance of the test. The book gives 
one an idea of the enormous amount of work performed in the devel- 
opment and standardization of this test. Underlying theories are 
discussed only insofar as they have practical applications. Special 
attention is given to the necessity for observing strict precautions 
in the preparation of the antigen and rigid observance of the tech- 
nic in order that consistent results may be obtained in different 
hands. The parallelism between this precipitation test and the 
Wassermann test in the author’s laboratory is well demonstrated. 

The book is of interest primarily to serologists, and secondarily 
to those engaged in the study of the effects of the different pro- 
cedures in the application of specific chemotherapy in the treatment 
of syphilis. ' j 
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Notes on the Therapeutic Value of Pneumococcus Antibody Solution 
Subcutaneously Administered in Lobar Pneumonia.— In view of the 
fairly extensive use of Huntoon’s antibody solution in the treatment of 
pneumonia, the report of Oliver and Stoller {Arch. hit. Med., 1925, 
35, 266) will prove of interest. They obtained the following results in a 
series of 23 patients to whom the solution was given subcutaneously: 
A low incidence of thermal reactions; a painful tissue reaction, persisting 
at times for days; a subjective and objective improvement in 4 cases 
and no benefit in 19 cases; failure to sterilize the blood; inferiority of 
the antibody solution as contrasted with pneumococcus antiserum in 
Type I pneumococcus infection; failure to prevent extension of the 
pneumonic process from one lobe to another; and a benefit in Type IV 
pneumococcus pneumonias as compared to the control cases. Addi- 
tional results from the use of this solution should be published by 
other observers, as it is only from a study of statistics in tlie mass that 
the results of a therapeutic procedure of such promise maj”^ be properly 
evaluated. 

Pancreatic Enzymes in Cholecystitis. — G. M. Piersol and H. L. 
Bockus {Arch. hit. Med., 1925, 35, 204) employ the method of Einhorn 
in estimating the pancreatic enzymes in cases of cholecystitis. They 
claim that this is a simple quantitative method probably as accurate 
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as any so far devised. It would seem from a study of their results and 
their tables that the method can hardly he called truly accurate and 
the impression must not be given that the metliod or their results are 
in any sense specific but rather simply , additional data which are of use 
in evaluating the other signs and symptoms of gall bladder infection. 
They found that a definite reduction in the amount of pancreatic 
enzymes is additional corroborative CAodence in favor of cholecystitis. 
The average amount of reduction of the enzymes was over 50 per cent 
in 85 per cent of their 40 cases of cholecystitis. 

Contributions to the Pathology of Experimental Virus Encephalitis. 
II. Herpetic Strains of Encephalitogenic Virus.— S. Flexner andH. L. 
Amoss (Jour. Expcr. Med., 1925, 41, 233) have had the opportunity of 
working with the Levaditi strain of herpetico-encephalitic ^^rus. They 
have contrasted its action with that of a pure strain of herpes virus 
which they have called the H. F. strain. They find that this strain is 
highly encephalitogenic. This is, in their opinion, of great theoretical 
and practical importance. The fact that such a strain exists, which is 
even more irritating to the central nervous system than that of the 
Levaditi strain, would tend to show that the criteria upon which Leva- 
diti advocates this strain as tlie cause of lethargic encephalitis are not 
sufiiciently exact to warrant his assumption. Flexner and Amoss feel 
that this is a virus which is probably herpetic in origin. They maintain 
that there exist weaker and stronger strains of virus which are probably 
always herpetic in origin and that it is undoubtedly the stronger strains 
which have been isolated in reported cases of epidemic encephalitis 
and which are not the true cause of the disease. Epidemic encephalitis 
is associated accidentally with this group of viruses at times and they 
bear no casual relation to the disease. 


All-day-blood-sugar Curves in Nondiabetic Individuals and in 
Diabetic Patients with and without Insulin.— One of the difficulties in 
the use of insulin has been to space satisfactorily the doses of insulin. 
The present paper by Jonas, Miller and Teller (Arch. Int. Med., 
1925, 35, 289) reports a series of 34 blood-sugar-concentration curves 
made in periods up to twenty-four hours. Their results are so valuable 
and put so succinctly that they are worth quoting at least in part. 
“A series of 34 blood-sugar-concentration curves were made on 29 
patients, 6 nondiabetic and 23 diabetic, and covered periods up to 
twenty-four hours. This was done in an effort to work out a more 
satisfactory routine method of regulating the dosage and the time of 
administration of insuhn to diabetic patients. The ideal method of 
distributing insulin was not arrived at, but the following general rules 
for the management of such cases seem warranted: (a) With a main- 
tenance diet equally distributed among the three meals of the day, 
mild cases of diabetes may be kept within the normal limits of glj'^cemia 
by means of a single dose of insulin administered a half hour before 
breakfast; (h) more severe cases require, in addition to an adequate 
morning dose, a second but somewhat smaller one a half-hour before 
the evening meal; (c) when the morning fasting level of blood sugar 
cannot be kept below tlie threshold value for glycosuria by these 2 
doses, a tliird one is indicated at about midnight; (d) the amount of 
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insulin to be administered at each time must be determined by blood- 
sugar estimations made before and after tlie meals. When insulin is 
used, as suggested in the foregoing, the highest point may be attained 
before the first insulin administration of tlie day or an hour after break- 
fast, while the lowest point is usually reached just before the midday 
meal or in the midafternoon. In all cases of diabetes, the single speci- 
men of urine which is most likely to show sugar is one voided from one 
to two hours after breakfast.” 


Leprosy Work at Culion. — General Leonard Wood, Governor- 
General of tlie Philippines, has recently sent out a circular letter which 
embraces several reports on the colony at Culion by different observers. 
These reports are of interest because they give some idea of the size and 
of the difficulty in administrating tin's huge leper colony. Medical 
men in this country may in many instances be unaware that on the 
island of Culion, P. I., the Government of the Philippines has segre- 
gated in a colony some 4100 lepers. Here tlie lepers are absolutely 
isolated from the well, tliey are given modern treatment and all tlieir 
wants are amply provided for. For those who have tlie inclination, 
tlie will and the strength, an opportunity is given to engage in light 
farming or in some trade, and for the children good schools are proidded. 
Of particular interest to the physician is that since sufficient funds for 
adequate treatment have been provided, more than 200 patients have 
been discharged as negative, 50 per cent are improved and 36 per cent 
are stationary. The majority of deaths are not front leprosy but from 
some intercurrent infection, usually tuberculosis or nephritis. One 
of tlie great obstacles that those responsible for the segregation of lepers 
have to contend witli, is the more or less organized effort by a senti- 
mental minority to do away with segregation. The argument is that 
the disease is one of the least contagious of diseases and that isolation 
is not necessary. It would be advisable for medical men to combat 
this impression whenever met. It is true that contagion is relatively 
difficult, but every case of leprosy is a potential focus for the dissemina- 
tion of the disease and if the disease is ever to be eradicated all these 
foci must be segregated from contact with tlie healthy. 

The Influence of Food Intake on the Enzymatic Concentration of 
Human Intestinal Contents Obtained from a Duodenal Fistula.— -A 
young adult negro, aged twenty-three years, was admitted to the 
Charity Hospital, New Orleans, with a gun-shot wound of the abdomen. 
He was operated upon, but a few weeks later developed a duodenal 
fistula. As a result of this train of events, the opportunity presented 
itself to D. N. Silverman and W. Denis (Arch. Int, 1925, 35, 35D 
to study the influence on tlie pancreatic secretion of different foods 
taken by mouth under conditions uninfluenced by extraneous factors 
such as the presence of the duodenal tube in the stomach. A summary 
of the findings are most suggestive. Milk, which contains fat, protein 
and carbohydrate, stimulated tlie secretion of protease and lipase. 
Fat, in the form of cream, brought about a distinct stimulation of the 
amylase and protease wrthin twenty-six minutes and twenty minutes 
later a marked increase in the lepase concentration. Almost pure 
protein, eight egg whites and one yolk, produced the most pronounced 
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reaction and all three of the enzymes reached the maximum concentra- 
tion of any of the experiments. In seventy-seven minutes the amylase 
and protease had almost doubled their concentration and the lipolytic 
activity rose from 0 to 1.55 cc. Arrowroot biscuits, as a test for starch 
stimulation of pancreatic enzymes, caused only a slight stimulation 
of amylase production and but little more on protease. 
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Lesions of the Tibial Tubercle. (Osgood, Schlatter’s Disease). — 
PoMERANZ {Amer. Jour. Surg., 1925, 39, 17) says that the present con- 
ception of the disease is varied. As a result of the somewhat acrimonious 
debate, chiefly in the German literature, both infection and trauma have 
been postulated as causative factors. As is well known a periostitis 
may be produced by local injury or local infection. There are therefore 
three causes, all different, each of which may be productive of a similar 
roentgenographic appearance. Avulsion of the pretibial tubercle occurs 
most frequently in tlie adolescent. The disease is more common than is 
generally supposed. The absence of acute symptoms explains the 
scarcity of case reports. The architecture of the joint is such as to 
safely withstand moderate trauma. Most of the cases comprising this 
report occurred in males and in the left knee, which is at variance with 
reports of other writers. The lesions are most commonly traumatic, 
although 2 cases of the infectious type are here reported. Dense reactive 
sclerosis occurs in old lesions. The types of cases vary according to 
severity of trauma from simple strains or avulsions of the periosteum 
to complete avulsion of the tubercle with fragmentation of this process. 

Pathogenesis of Skeletal Tuberculosis.— Kolodny (Jour. Bone and 
Joint Siirg., 1925, 7, 53) states that the result of his investigation in 
relation to the most frequently involved skeletal regions in tuberculosis 
speak in a simple and positive way for the embolic theory of the patho- 
genesis of bone tuberculosis. When the blood supply is richer, other 
features being equal, there is a greater possibility of tuberculous involve- 
ment and hence Ike primary focus in these regions is more frequent. 
The constant strain and stress, even of a physiologic nature, has some- 
thing to do as an etiologic factor in bone tuberculosis. It is evident 
that tuberculosis most frequently affects those parts of the skeleton 
which are especially adapted to the function of support and locomotion 
of the body, and which are under almost permanent physiological strain. 
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Acute Pancreatitis. —Moyniiian {Ann. Snrg., 1925, 81, 132) believes 
that acute pancreatitis is tlie most terrible of all the calamities tliat 
occur in connection with the abdominal viscera. The suddenness of its 
onset, the illimitable agony which accompanies it and the mortality 
attendant upon it, all render it the most formidable of catiistrophies. 
Ihe clinical picture presented by a case of acute pancreatitis is quite 
unmistakable. The first and chiefest symptom is pain and of all the 
pains that the human body can suffer, this is by far the worst. The pain 
is remarkable in that it comes so frequently after a good meal. It is 
of the fiercest intensity in the epigastrium but it is felt also in the back 
and often in botli loins. The patient is prostrate, faint and pallid and 
puffers indescribable anguish. The pulse may be hardly perceptible, 
the limbs and face are cold and death itself seems imminent. There is 
all the collapse that even the greatest hemorrhage could cause and more 
than the agony of a visceral rupture. Tenderness is more acute above 
the umbilicus than below and often is far more exquisite to the left of 
the middle line than to the right, a point not witliout significance. The 
rarity of the condition is stressed. The anatomic and physiologic 
researches of Mann and Archibald are full^^ anal.\'zed. 


Roentgenological Aspects of Brain Tumors : Meningiomas. —Seaman 
and Putnam {Am. Jour. Rocnigcnol., 1925, 12, 1) say that the pessimism 
in regard to the possibility of localizing cerebral tumors (exclusive of 
pituitary tumors) by roentgen examination is doubtless founded on the 
impossibility of visualizing tliem directly in the great majority of cases. 
The roentgenological findings in a group of 95 verified intracranial 
meningiomas have been re\newed. Approximately half of these cases 
showed recognizable changes characteristic of tumors. The bony 
changes, considered characteristic, are : Erosion and vascularity, spicule 
formation, diffuse thickening and enlargement of the meningeal channels. 
These changes are most frequently and clearly seen in meningiomas of 
the vault. Tumors about Ae sella are apt to cause a nonspecific dis- 
tortion and destruction of the clinoids. Tumors of tlie base are often 
accompanied by a diffuse thickening of the floor of the skull. Those 
arising from the falx, from about tlie sella or from the sinuses of the 
posterior fossa, are least likely to give any indication of their presence. 

A Case of Cerebral Abscess Complicating Abscess of Lung.— 
B.A.KLING {Lancet, 1925, 1, 121) believes abscesses are nearly always in 
the hemisphere and often near the cortex, but have been found in the 
cerebellum, medulla or pons. Schorstein points out tliat in his collected 
cases, the left side of brain is affected more than twice as frequently as 
the right. There is pathological obscurity surrounding the association 
of brain abscesses witli lung disease. The predominance of left-sided 
abscesses is in favor of the embolic origin of the infection and may be 
compared to a like preponderance of left-sided'brain infarcts in val\mlar 
disease of the heart. The abscesses are sometimes single, sometimes 
multiple. Metastatic brain abscesses in general appear to be more 
commonly multiple, but in the group of pulmonary cases the single 
abscesses appear to predominate. The debilitated condition of the 
patient, the difficulties of localization, which are undoubtedly gi’eater 
than in case of traumatic or otitic abscesses, are all against a successiul 
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result. At the same time, when the postmortem findings in a number 
of these cases are studied, one cannot help feeling that some might have 
been cured had they been operated upon. 

Acute Dilatation of Stomach and Intestinal Tube with a Considera- 
tion of “Chronic Duodenal Ileus.”— Robertson {Surg., Gynec. and 
ObsL, 1925, 40, 206) says that the acute cases can be divided as follows: 
Those in which the dilatation occurs without any apparent cause and 
in which, after death, no other lesion is found; those in which, after 
death) some definite lesion is found; those in which the dilatation follows 
some surgical operation and in which, after death, no other lesion is 
found ; those in which dilatation follows an injury. The condition known 
as chronic duodenal ileus has been brought prominently before the 
profession of late. It is attributed to the constricting pressure of the 
superior mesenteric vessels as they cross the duodenal wall. It is indi- 
cated by a series of symptoms; obstinate dyspepsia with fulness after 
eating, frequent attacks of bilious vomiting, migraine, constipation, 
loss of weight and general abdominal discomfort. It is said to be a prom- 
inent feature of general visceroptosis. The operations proposed for it 
vary from a fixation of a mobile cecum to an anastomosis of the gut 
across the main trunk of the vessel or mesenteric root — a duodeno- 
duodenostomy. The author feels strongly that the “ superior mesenteric 
artery pressure theory” will fade until it disappears entirely. Con- 
sequently he is opposed to this operation. 
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Protein Therapy and Surgical Treatment of Gastric and Duodenal 
Ulcers. — From the treatment of 300 cases in three yearsPRiBRiM {DeutscJi. 
med. Wchmclir., 1925, 4, 141) concludes that protein therapy should be 
tried in all cases of gastric or duodenal ulcer. The theoretical basis 
for this form of treatment rests on the fact that inflammatory tissue 
has an increased susceptibility to irritation and tlie focal reaction which 
occurs after protein injection results in the healing of the ulcer and 
also on the belief that the irritability of the sympathetic nerve supply 
to the stomach is diminished with a resulting increase in the circulation 
of tire ulcerated area. Practically, after protein therapy there is relief 
of pain and spasm, and a more rapid emptying of the stomach, which 
permits a quicker resumption of a full diet. The best results can be 
expected in ulcer of the lesser curvature, and in old indolent ulcers, 
and ulcers situated near the pylorus, although the latter show a ten- 
dency to relapse. Duodenal ulcers also show a greater tendency to 
relapse, and require more frequent courses of treatment. From 50 to 70 
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per cent of all ulcers can be satisfactorially treated by protein injection. 
Postoperative jejunal ulcers are not successfullj" treated. Recent 
hemorrhage is not a contraindication; on the contrary, hemorrhage may 
be checked. Chronic bleeding -duodenal ulcers require radical resec- 
tion. _ Acute or subacute tuberculous processes are absolute contrain- 
dications to tliis form of tlierapy. Pribrim’s conclusions are drawn 
from the intravenous injections of Novoprotin (Grenzach). Doses 
from 0.1 cc to 1 cc are given at two- or three-day intervals, and tire dose 
should be large enough to give a focal reaction without objectionable 
symptoms. A course of treatment consists of not more than ten injec- 
tions and after a rest of four to six weeks another course is begun. If 
after t^vo or tliree courses of treatment there is not distinct improve- 
ment witli absolute freedom from pain, ability to work and eat a regular 
diet, surgical treatment is indicated. 


Further Report on the Combined Calcium-digitalis Treatment of 
Cardiac Patients.— Since the original report of Gustav Singer {Therai). 
Ilalbmonaisch, 1921, No. 24) on the combined calcium digitalis treatment 
of cardiac cases almost all cases of cardiac decompensation in his 
clinic have been so treated, and Helljiann and Kollsiann {Therap. d. 
Gccjcmo., 1924, 10, 444) report the results and the advantages of this 
form of tlierapy. As most of tliese cases require prolonged digitalis 
therapy cumulative poisonous effects and toxic symptoms frequently 
develop. When combined with intravenous calcium injections digitalis 
can be given over long periods without the usual signs of digitalis poison- 
ing. In addition to the usual cases of cardiac decompensation due to 
myocardial changes tliey have also successfully treated patients with 
high blood pressure and cardiac decompensation, and cases of decom- 
pensation due to lesions of the aortic valve. Ampules containing a 
10 per cent sterile solution of calcium chloride (hlerck) were used. 
Of tliis solution -2 cc, 2 cc to 5 cc were injected intravenous^', while 
digitalis was administered by mouth or given intravenously if necessary. 
The frequency of administration and the amount of calcium given varied 
with the clinical condition of the patient, but from 0.1 gm. to 0.5 gm. 
was usually given every otlier day. As calcium is eliminated by way 
of the intestinal tract marked constipation must be prevented by ene- 
mata or administration of magnesium. 

Some Observations on Blackwater Fever.— Blackwater fever is the 
result of malignant tertian malaria and Carmody {Brit. Med. Jour., 
1925, 1, 106) reports tlie results of tlie treatment of 36 consecutive 
cases. He believes that a chronic anemia due to the malarial infection 
is fulminated by some sudden lowering of tlie patient’s vitality; this 
leads to a temporary rapid hjqiotonic osmotic condition of tlie blood 
plasma, and bursting of the red blood corpuscles with tlie resultant 
characteristic dark urine. The successful treatment of this condition 
depends particularly on taking care not to move or shake the patient, 
and the immediate subcutaneous injection of normal saline solution. 
Five to ten ounces of normal saline are injected subcutaneously and 
repeated if necessary, but the urine usually clears quicldy after the 
first injection. He then prescribes ^ to 1 ounce of magnesium sulphate 
to be taken at the beginning of the attack and every hour 20 gr. ot 
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bicarbonate of soda are given by mouth. Quimn is not given as a rule, 
but if acute symptoms of malaria are present it is best given by intra- 
muscular injection. Even in the mildest cases the patient should be 
kept in bed for at least fourteen days. Of three deaths in the 36 cases 
reported by Carmody only one was due to blackwater fever, and as the 
result of moving the patient on the third day of the disease. 

lodin in Exophthalmic Goiter.— Although the exact knowledge of 
the etiology of goiter is still unknown the pathology of exophthalmic 
goiter shows an irregular and exaggerated hyperplasia of tlie thyroid 
gland, and in such cases tlie iodin content of the gland is extremely 
low. Eraser (Brit. Med. Jour., 1925, 1, 1) reports the results of the 
administration of iodin to 24 cases of exophthalmic goiter and concludes 
that iodin may cause a decided, but temporary improvement in the 
objective and subjective symptoms, but that tlie dose must be small 
and carefully regulated. He used a 10 per cent tincture of iodin 
without the addition of iodide and gave at first 15 minims a day. As 
soon as improvement was noticed this amount was reduced to 3 to 6 
minims daily, regulating the amount according to the condition of the 
patient. With this treatment there was a lowering of the basal metab- 
olism, reduction of tlie heart rate, and increase of body weight, and 
improvement in the general condition of the patient. Large doses 
were shown to be harmful, but the smaller doses could be given almost 
indefinitely and when combined with surgery the results were striking. 
Iodin administration in exophthalmic goiter would justify the view 
that there is an iodin deficiency in this condition relative to the needs 
of the body. 
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Celiac Disease (Chronic Intestinal Indigestion).— Sauer {Am. Jour. 
Dis. Child., 1925, 30, 155) outlines the care of these cases. He feels 
that hospital care is obligatory, if proper nursing care and cooperation 
cannot be obtained at home. The patient should be kept in bed until 
the weight exceeds by several pounds the child’s maximum weight 
before the illness began. Extremes in room and outdoor temperatures 
should be avoided, and the bedding and clothing should be suitable 
for the season of the year. He recommends a simple high protein 
diet which is low in carbohydrate and fat divided into three phases. 
He first gives concentrated protein milk exclusively. In the second 
phase there are added to the protein milk certain protein foods such as 
curds of buttermilk or of skimmed milk, buttermilk, eggs, lean meat 
and boiled tongue. During the third phase there are cautiously added 
dextrinized starches such as flour ball, patent barley flour, imperial 
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giflnum, cinoAMoot crficlccrS) «incl later finely rolled zwiefiaclc or toast, 
and finally powdered spinach and such sugars as dextrose, dextrimaltose 
and corn syrup. The number of calorics must be ample to ensure a 
continuous gain in weight. This would require of from 40 to 60 or 
more calories in t\vcnty-four hours. At first the number of level 
packed tablespoonfuls of powdered protein milk should approximate 
the number of pounds the child actually weighs. Gradually this is 
increased to approximate the theoreticarnumber of pounds the child 
should weigh for liis height. In much retarded infants it may be neces- 
sary ultinnltely to use as many table.spoon fills as the child should weigh 
for liis age. The tolerance for carboh^'drate and fats should never be 
overstepped. Fresh cow’s milk, cream, butter and meat fat must be 
omitted for many months. If exacerbations occur should be omitted 
for years. Anore.xia, abdominal distention, diarrheal or foamy stools 
nece.ssitate the omission of carbohydrates, fats, fruits, vegetables and 
cod-liver oil. After an interval thej'’ may again be cautiously added. 
In e.vaccrbations without apparent dietary or climatic causes, parenteral 
infections sliould be searched for, as tolerance deci-eases during such 
intercurrent diseases as pyeltits, pertussis and bronchitis. 


Acidification of Milk with Vinegar.— Dunuam (/hi. Jovr. Dis. Child., 
1925, 30, 200) describes tin's method of acidulating cow’s milk. This 
is added to counteract the effect of the bufler substance of the milk on 
the gastric acidity. The use of acetic acid in the form of household 
vinegar lessened the cost of acidulation, utilized a common and harmless 
article of the kitchen for this purpose and made the grocery store the 
source of supply. A pint of vinegar milk was made from 1 ounce of 
vinegar, containing 5 to G per cent acetic acid, to 15 ounces of coav’s 
milk. The vinegar milk was given undiluted, except to infants younger 
than tivo months avIio received 4 ounces of Avater or gruel in the total 
daily feeding. Corn syrup diluted AA'ith an equal amount of water 
Avas added in the amount of 1 ounce of the diluted syrup to the pint of 
vinegar milk. The daily amount of the diluted syrup seldom e.xceeded 
1 J ounces and this AA^as reduced after cereal feedings were begun. This 
mixture Avas AA^ell tolerated as a routine food. Disturbance of the diges- 
tion Avas a rare occurrence, and Avas correctable by a temporary reduc- 
tion of the sugar and fat elements of the food. The clinical results of 
feeding Au'negar milk compare favorably Avith those of other types of 
acidulated milk. In this series some forty infante, chiefly of hospital 
and dispensary type AA''ere under obsen^ation on tins mixture for periods 
of from one to six months. In no instance aa^is it found necessary to 
cliange the t;^q)e of feeding. The ages at beginning this diet ranged 
from four days to thirty-tiAm months. The diagnoses included boaraing 
babies, regulation of the diet, infantile atrophy, pylorospasm, sjqihilis, 
rickets and parenteral infections. The general appearance, content- 
ment, nutrition, tissue turgor, musculature and rate of groAvth or tlie 
infante compare laAmrably, and in general parallel those on lactic an 
citric acid mixtures. The digestion AA'as good. No abnormal amount 
of vomiting nor flatulency Avas obserA'^ed. Substitution of vin^ar tor 
or by the other acids AA^as sometimes made noticeable signs. Ketusal 
of the mixture Avas not noted in any of the hospital cases. The s oo s 
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usually averlaged from 2 to 3 daily and were of soft yellow consistency 
without free fat. In some instances where the amount of acid was less 
or the quantity of syrup was more than that recommended, frequency 
of the stools an intertrigo of tlie buttocks occurred. A return to the 
normal proportions usually effected a return to the normal digestion. 
Occasionally intercurrent parenteral infections were accompanied by 
indigestion with free fat in tlie stools. Replacement of the whole vine- 
gar milk by skimmed vinegar milk and a reduction or temporary omis- 
sion of the syrup was the dietary alteration of choice. In well babies 
changes in formulas were very infrequent. Usually one mixture would 
suffice for a period of from four to six weeks before another raise of 
from 2 to 4 ounces Avas necessary. 


The Dick Test and Immunization Against Scarlet Fever.— Nesbit 
{Jour. Am. Med. Assn., 1925, 84, 805) has tested 2162 cases. Of these 
927 were males and 1235 were females. Among the males 40 per cent 
were positive, 9 per cent were slightly positive, and 50 per cent were 
negative. With the females 40 per cent were positive, 12 per cent 
slightly posith'^e and 48 per cent negative. Seven per cent reported 
having had scarlet fever, and of these 28 per cent were positive, 12 per 
cent were slightly positive and 60 per cent were negative. The severest 
reactions that were observed were 3 cases of urticaria. This developed 
soon after the administration of the toxin. In one school following 
the administration of toxin to 67, no pupils lost any time. In, another 
school, 68 first doses were given, and 1 pupil stayed home half a day on 
account of a sore arm. Another pupil was reported to have had a rash 
with a mild illness after this dose. In the same child the second dose 
was followed by only a mild local reaction. The third dose was fol- 
lowed by a fever; two days later an euption occurred and a diagnosis of 
chickenpox was made which was probably the cause of the fever she 
had rather than the toxin. German measles was prevalent in some of 
the schools. This made it difficult to keep trace of every rash. In one 
school 57 children were given the Schick and Dick tests at the same time 
Every child was present the next day for the reading of the Dick test. 
Notices were not sent out to parents of the time that the tests would be 
given, as the children behave better when parents are not present. 
When the test was given, notice was sent home that the test had, been 
given and that it was necessary for the child to be back at a specified 
time for the reading. Nesbit found the Dick test a satisfactory method 
of determining persons susceptible to scarlet fever. He feels that 
immunization without previous tests is not justified as a routine. The 
3 doses of scarlet fever toxin given seemed to immunize about 65 per 
cent of the pupils. The group found to be still slightly positive on 
retests is probably slightly immune, but to determine this final tests 
with controls are required. In his experience so far no case of scarlet 
fever has developed in any person pronounced probably immune. 


Therapeutic Results with Concentrated Scarlet Fever Antitoxin: 
A PreUminary Report.— Dick and Dick {Jour. Am. Med. Assn., 1925* 
84, 803) describe their technic in preparing and standardizing scarlet 
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fever antitoxin. In testing the antitoxin in a control group it was 
given in the cases that appeared most severe when they were first seen. 
The cases tliat were less severe during the first days of tlie disease were 
used as the controls. Mild cases were not included in the group. 
The cases classed as moderately severe were those patients in whom the 
ora temperature was at least 102°, and in whom there was a moderatel 
degree of toxemia. The cases classified as severe were characterized 
hy high temperature with stupor, delirium or severe septic complica- 
tions. In these two groups thei’e were twice as many cases in the 
severe or antitoxin group as there were in the milder or control group 
To be of much value in tlie routine treatment of scarlet fever, a serum 
should have some influence on tlie frequency of complications. In 
the antitoxin group tliere were 2 cases of otitis media. No complica- 
tions developed in those that received antitoxin on the first day of the 
rash. Tliere were no cases of nephritis. The results were not so good 
in the cases without antitoxin. In the severe cases there was 1 death 
in the antitoxin series. This was due to a neglected mastoid infection. 
There was 1 case of marked cervical adenitis in a patient who received 
the antitoxin on the fifth day of the disease, when the glands were 
already enlarged. In studying these cases liiey were impressed by 
frequency of sinus infections in the more severe tjqies of scarlet fever. 
Sinusitis was diagnosed clinically in 10 per cent of tlie moderately 
severe cases and in 58 per cent of the severe cases with marked toxemia 
or septic complications. In this series there was e\’idence that the 
sinus infection preceded the attack of scarlet fever or was coincident 
with it. It is possible that absorption of large amounts of toxin from 
the infected sinuses accounts for the severity of such cases. For the 
present t^vo doses of antitoxin are given to patients with marked toxemia 
associated with sinusitis or in severe cases witli septic complications. 
TJie best results were obtained Avhen the total amount of antitoxin 
administered was given in one dose early in the disease. The antitoxin 
was given intramuscularly. Patients with a previous history of 
administration of horse serum were given preliminary small desensi- 
tizing doses before the therapeutic dose was injected. ^ In early cases 
tlie I’ash is the most convenient indicator of tiie action of the anti- 
toxin. If enough antitoxin has been given, the rash will fade definitely 
wdthin twenty-four hours. There will be a marked improvement in the 
general condition of the patient, especially noticeable in the most toxic 
case. This improvement is accompanied by a fall in the temperature. 
One effect of the antitoxin is the unmasking of such comphcatmns as 
are already present. The removal of the toxic element of the isease 
makes the recognition of and the proper treatment of early comp ica- 
tions more certain. The serum reactions in this series were compara e 
in every way with the reactions following diphtlieria antitoxin. Any 
reaction to the serum is uncommon in persons who give no histoiy o 
previous administration of horse serum. 
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End-results after Operation for Uterine Prolapse.— Grad (^m. 
Jour. Ohst. and Gynec., 1924, 8, 163) has operated upon 53 cases of pro- 
lapse of the uterus using eight different operations; an average of 3| 
operations were required for each case of prolapse. Of the 53 cases, 
66 per cent had the cervix amputated; 79 per cent had an anterior col- 
porrhaphy; 94 per cent had perineorrhaphy; 43 per cent had inter- 
position; 41 per cent had the uterosacral ligaments shortened and 13 
percent had vaginal hysterectomy. From these experiences the writer 
concludes that childbirtli is the cause of prolapse of the uterus. In 21 
per cent of cases the condition develops after the first childbirth, and 
in 72 per cent the prolapse is of tire third degree.’ Among these patients 
39 per cent had prolapse after two or more children and of these 71 per 
cent had the third degree of prolapse. It could not be shown that instru- 
mental delivery had anything to do with the production of uterine 
prolapse from the 41 per cent of instrumental deliveries, contrasted 
with the 59 per cent witliout instruments. As the age of the patient 
advances, the number of cases of extensive prolapse increases. Many 
of these cases were complicated by other conditions, and there is a 
mortality rate which accompanies operations upon these patients. 
Where the prolapse is pronounced in position, operation is useful. As 
to the results, the writer had 75 per cent of successes in his cases. 


Yellow Spinal Fluid and Jaundice in the Newborn having Intra- 
cranial Hemorrhage,— Sharpe {Am. Jour. Obst. and Gynec., 1924, 8, 
186) has studied this question for some time and finds, after repeated 
autopsies, that the intracranial anatomy of the bloodvessels in the new- 
born child differs from that of the adult, and that the newborn is 
much more susceptible to injury. When intracranial bleeding occurs, it 
is from one of three causes: From trauma, congestion, asphyxia or blood- 
disease of the newborn. Contrary to what is often alleged, syphilis, 
maternal toxemia, early low forceps applications and hemorrhagic 
disorders of the newborn are comparatively unimportant in causing 
cerebral hemorrhage. The signs vary, depending upon the amount and 
the location of the intracranial hemorrhage and edema. The mildest 
cases are usually overlooked and the routine lumbar puncture yielding 
bloody spinal fluid gives the first information concerning the condition. 
In one hundred consecutive deliveries 10 per cent had spinal fluid con- 
taining evidences of intracranial injury. In 4 this fluid was bloody, in 
6 yellow, and in only 4 of these could red corpuscles be demonstrated. 
The condition of tlie anterior fontanelle is not a reliable index of a 
mild inciease in the intracranial pressure. He distinguishes three 
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tj'pes of spinal fluid: xantliocJiromia, erytlirocliromia and 

nonne syndrome. In this series, 0 cases contained yellow spinal 
fluid which probably results from the transudation of blood plasma 
when red corpuscles are absent; caused by minute hemorrhages when 
red blood corpuscles are present. In this series were 4 cases of icterus 
neonatorum, and only 1 had yellow spinal fluid in the writer’s experience. 
Early lumbar puncture should be employed in the absence of shock, 
not only for diagnosis, but for its therapeutic value in cases of early 
cerebral hemorrhage and edema. Repeated spinal drainage every 
^velve to twenty-four hours is indicated, depending on the size of 
intracranial bleeding or the amount of cerebral edema as registered 
by the spinal mercurial manometer. The author employs a modified 
subtemporal decompression with cranial drainage only when drainage 
by lumbar puncture fails. In ail suspected cases of hemorrhage in the 
newborn, manometric readings of intradural pressure should be taken 
witli the .spinal mercurial manometer. 


A Contribution to the Genesis of Hydatid Mole.— Keller {Gijnec. 
ci Ohst., 1924, 9, OS) in 7 cases of hydatid mole found the characteristic 
degeneration in tlie villi, having its origin in anomalies in the circula- 
tion of the part. In the villi in moles it is remarkable that vessels are 
almost completely absent; what remains is the laeunee, which are the 
original blood channels. The origin of tliese variations in cireulation 
is not readily explained and is largely a matter of further histo- 
logical study. In the same journal and from the Strassburg Clinic, 
Riehl contributes a paper on “Marginal Placentre.” This contains 
illustrations with tlie report of microscopic study of tlie cases and 
statistics cited from’ other clinics. The writer’s personal statistics 
are based upon 116 observations; 02 primiparre, 53.44 per cent; 35 
secundipara;, 30.17 per cent; and 5 cases pregnant for the third time. 
The writer concludes tliat tlie important factor in these cases is the 
fibrous ring made up of fibrin of different development, some of it 
dense, some of it canalized and some marked by reticulation; in others 
the villi are more or less necrosed while still other specimens show the 
decidual cells in a necrotic condition more or less pronounced, ivith 
hemorrhage. In the first group of these marginal placentae tliis fibrous 
ring is produced by the stagnation of blood in tlie antevillous space 
at the periphery of the placentae. In the second group this fibrous 
ring develops at tlie end of the sixth or seventh month by unequal 
development of the two placental surfaces. There follows an extra- 
chorial margin between tJie two placental surfaces. The third group 
of these placente, Avhich is rare, is found where the placenta is inserted 
into die uterine cornu. This tubal insertion is accompanied by separa- 
tion of the chorionic base of tlie superficial villi at die border of the 
placental lobe which covers the orifice of the tube. This is accompanied 
by hemorrhage and by the deposit of fibrin and by necrosis of the super- 
ficial villi. The result of diese alterations is the formation of the fibrous 
ring, which is practically extrachorial. A small number of the^ plo^ 
centae are formed by the persistence of a portion of die decidua reflected 
at die margin of die placenta. From the clinical point of view, 
ginal placentae occur most frequently with primiparae and secundi- 
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pai’Ee. This marginal placenta can be tlie cause of hemorrhage during 
pregnancy. These hemorrhages, accompanied by pain in the lower 
abdomen, can cause separation of the placentfe which, in the greater 
number of cases, is partial. In some very rare cases it is total and is 
followed by premature labor. There is a distinct causal relation between 
marginal placenta and premature separation of a placenta normally 
inserted. In other cases placental separation is the consequence and 
not tlie cause of hemorrhage. This is seen in marginal placenta inserted 
at die tubal orifice. These cases are frequently not recognized until the 
moment of delivery. In addition to rupture of die membranes in 116 
of these cases, the audior had seventeen in which atony of the uterus 
accompanied this condition. This complication was five times more 
frequent in diese than in normal cases. The writer’s studies do not 
indicate that this condition influences the development of the fetus. 


Sudden Death following Labor. — An interesting contribution to 
sudden death with shock following labor in a toxic woman is made by 
ScHiCKELE from his clinic in Strassburg {Gyncc. et ObsL, 1924, 9, 123). 
The patient was aged thirty-five, and in her second pregnancy; spon- 
taneous labor was followed by hemorrhage and manual removal of the 
placenta, with good uterine contraction. Moderate anesthesia with 
ether had been employed and after delivery the patient complained of 
dyspnea, became gradually cyanosed, the pulse rapidly failed and an 
hour after delivery death occurred. Autopsy revealed an interesting 
condition. The substance of tlie liver was extensively disintegrated 
and necrotic. This degeneration was of different degrees at the per- 
iphery of the hepatic globules. The kidney lesions were unimportant 
and the manifestations of toxemia in the kidneys were in the first stage 
only. The patient did not give the slighest indication of eclamptic 
convulsions or threatened convulsions. The second case was that of a 
young woman whose labor lasted fifteen hours, terminated hy a low 
forceps application followed by a temperature of 100.5° F. The 
extraction of the child was easily accomplished, the child was living 
and vigorous and the delivery was apparently without complications. 
An hour after the birth of the child the patient became suddenly pale, 
the pulse failed, there was no hemorrhage and four hours after delivery, 
sudden death. Autopsy revealed extensive lesions of the liver, no 
embolism, no lesions in the heart or other organs which would have 
produced such a result. Eight weeks before labor the patient had a fall 
which gave her a severe shock, but from which she recovered, and there 
was no evidence that this fall had anything to do with the fatal issue. 
At autopsy the liver showed extensive disintegration, dilatation of the 
capillaries, multiple hemorrhage and various stages of cellular degen- 
eration. The kidney lesions in this case were very slight and there were 
some small hemorrhages in the cortical portion of the suprarenal cap- 
sules. This case showed at autopsy some of the lesions in tlie liver 
typical of eclampsia, but there were no symptoms of convulsions. The 
third case was a woman in her fourth pregnancy, with rachitic pelvis 
Cesarean section, spinal anesthesia. The delivery of the child was 
complete in six ^ minutes after tlie beginning of the operation under 
perfect anesthesia, when the pulse suddenly failed, the patient became 
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livid, respiration ceased and death ensued in a few moments. It was 
tnouglit that tlie spinal anesthesia might liave been the eause of the 
sudden death. Autopsy showed hjT^eremia of the abdominal organs 
no lesions of the lungs, heart or kidneys, but in the liver the signs of 
yellow atrophy often seen in eclamptic cases. Microscopical examination 
showed at the periphery of the acini multiple foci of necrosis with fatty 
degeneration. The drug used in the spinal anesthesia was syncain. 
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Irradiation Treatment of Urethral Caruncle.— A urethral caruncle, a 
small thing in itself, at times gives rise to no symptoms and may be 
discovered only in the course of a routine examination, but in many 
cases it cause burning, itching or even intense pain on urination. The 
old treatment of excision of these small tumors was often disappointing 
and frequently followed by recurrence. Pomeroy and Milward 
(Am. Jovr. Roentgenol., 1924, 12, 524) believe that they have attained 
their best results in the treatment of this condition by the use of radium. 
In their work nitrous oxide anestliesia is used because of the exquisite 
local tenderness and to permit a thorough pelvic examination. A small 
portion of the growth is e.xcised for microscopic examination and the 
electrocautery is applied to the bleeding spot left at the site of the 
■excision. They then apply screened radium to the urethral canal using 
50 mg. of radium element screened with 0.5 mm. silver, 1 mm. brass 
and 1 mm. rubber, and the insertion of enough 5 mg. steel needles to 
occup^"^ the growtli and usually to surround the urethral canal. A 
Sponge is placed over the meatus and the labia united over this by a 
removable suture passed through the outer end of the rubber covering 
the tube in the urethra. The radium is allowed to remain in position, 
three to six hours, one treatment usually being sufficient. 
considerable local reaction after tlie treatment but this soon subsides 
and there have been no recurrences where this dosage has been used. 
They have not embedded unscreened emanation seeds in these cases 
but tliey believe that such seeds are suitable where the caruncle is 
sufficiently large to protect, by its size, the neighboring portions of the 
%mlva from the buried emanation. 

Milk Injections in Pelvic Infections.— For several years Gellhorn 
(Am. Jonr. Ohst and Gynec., 1924, 8, 535) has been using parenteral 
protein therapy in the form of milk injections m the treatment ot various 
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kinds of pelvic inflammations. He states that not all parts of the genital 
tract respond equally well to these injections. The tubes, the uterus 
and probably the bladder are favorably influenced while the- ovaries 
seem to remain refractory. Exudates are brought to absorption or 
else a circumscribed suppuration is hastened so that they can be attacked 
surgically, but adliesions are not affected. Gonorrheal infection of the 
cervix, as a rule, remains likewise untouched by the treatment and the 
same may be said of gonorrheal foci in the urethra and rectum, which 
must be treated separately to prevent reinfection. The site of injection 
of the milk is preferably the gluteal musculature and if the needle is 
thin and sharp and tlie injection is made slowly, the procedure is not 
painful though the bulk of the fluid injected may cause a momentary 
discomfort. The initial dose is 5 cc, occasionally even less if the patient 
is very weak or the fever very high. The standard dose is 10 cc which, 
depending on individual circumstances, is reached witlr the second or 
third injection and then maintained through the course of treatment. 
The interval between injections is, as a rule, from three to five days 
according to the intensity of tlie reaction; in indolent patients it may 
occasionally be reduced to turn days. In mild cases, 1 or 2 injections 
will often suffice; in others, more are required. The general reaction 
occurs from six to eight hours after treatment. The fever following 
the chill is usually of moderate degree though occasionally it may 
rise to 104°. The intensity of the initial reaction, which decreases 
after succeeding injections, is generally considered a favorable prog- 
nostic sign unless it be excessive, although satisfactory results have 
been obtained where tliere was hardly any general reaction. In any 
event, the general condition is affected bu-t a very short time, twenty- 
four hours at most, after which the euphoria, which is mentioned by all 
writers is quite marked. The patients look and feel decidedly better 
and their appetites improve. Systematic white blood counts have 
revealed a hyperleukocytosis on an average of 20,000 to 25,000 on the 
day following the injection which receded to more normal figures within 
the next two days. An anaphylactic shock has never occurred in 
GelUiorn’s cases and he does not anticipate any; While this alarming 
complication has been observed after intravenous injections of casein, 
only 3 such cases have been reported among the many thousands of 
intramuscular injections of milk. It may be that in these cases part 
of the injection had accidentally reached a vein, therefore Gellhorn 
makes it a point, before each injection, whether the needle has punc- 
tured a vessel. In spite of tlie ample scope of this form of treatment, its 
limitations must not be overlooked. There are several absolute contra- 
indications, such as cardiac decompensation, diabetes and alcoholism. 
Whether pregnancy belongs to this group is still an open question. 


Total versus Subtotal Hysterectomy.— The perennial question 
among gynecologists is the advisability of performing a subtotal or a 
total hysterectomy in the treatment of uterine fibroids, providing, of 
course, that the uterus must be sacrificed. Many arguments have been 
presented on both sides of the question and well-qualified surgeons have 
defended each operation, much to the exclusion of the other. In a report 
from Vienna, Halban {Zeniralhl. f. Gyn., 1924, 48, 2674), a leading 
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Continental gynecologist, has analyzed the results in his clinic in a 
series of 342 cases. In this series there were 132 supravaginal amputa- 
tions Avith a mortality of 4.5 per cent, 38 panhysterectomies with a 
mortality of 13.1 per cent, and 172 vaginal hysterectomies with a 
mortality of 5.2 per cent. Concerning tlie 13.1 per cent mortality in 
the series of total abdominal extirpations, presenting 5 patients, Halban 
states that these deaths were due to peritonitis in 2 cases, while in 2 
others death was due to the severe anemia which had so affected the 
heart that the shock of operation could not be tolerated and he believes 
that these deaths should be charged against the heart rather than tlie 
operation. The fifth death was in a case in which a large intraligamen- 
tary myoma had been removed after which there was such a severe 
hemorrhage between the layers of tlie broad ligament that the internal 
iliac artery had to be ligated. Following this a thrombus broke loose 
and caused embolism of the femoral artery which was followed by 
gangrene of the leg. The leg was amputated but the patient died of 
.sepsis. In the series of supravaginal amputations there were 6 deaths, 
4 due to peritonitis and 2 due to myocardial degeneration. Of the 9 
deaths in tlie series of vaginal hysterectomies, 2 were due to sepsis, 
2 due to pneumonia, 1 due to severe anemia and 1 due to paralytic 
ileus; the other 3 deaths are not recorded. The above figures are taken 
from Halban’s Clinic where tlie work was done by several operators and 
he begs to present the statistics of the cases which he personally oper- 
ated upon over a long period of time (1911-1924). Including both 
myomata and mjmpathic hemorrhage cases, he has done 134 supra- 
vaginal amputations with 2 deaths (1.5 per cent mortality), 35 pan- 
hysterectomies with 2 deaths (5.7 per cent mortality), and 254 vaginal 
hysterectomies with no mortality. From these statistics it is readily 
seen that vaginal hysterectomy is the metliod of choice in Halban’s 
hands. 
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The Incidence and Pathogenesis of Tonsillar Concretions, 
extensive historical review of his subject, Weller (Ann. Otol, Rliinol. 
and Laryngol, 1924, 33, 79) reported the results of a careful research 
of the sections from a series of 1000 consecutive pairs of tonsils in 
order to have figures which represented minimum values, vyhile no 
statistical record had been kept of calculi of large size, he be leve 
tliat a conservative estimate would be 2 per cent. Much rnoie com 
mon were the calculi discovered by microscopical examination alone, 
80 cases showing calcareous deposits in the crypts of one or o 
tonsils— an incidence of 8 per cent. The average age of the cases in 
the series of 1000 was 18.7 years, while the average age of the 80 posi- 
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tive cases was 16.8 years. The author emphasized that the incidence 
as found in tiie 1000 cases may be taken as the minimum incidence 
figure for the 16,000 pairs of tonsils which have been examined in 
their laboratory. As clinical tonsillolithiasis usually occurs in late 
adult life, and the average age in the positive cases of this series was 
16.8 years, it would seem to indicate a relatively slow rate of growth 
for larger calculi. Microscopical study of the genesis of tonsillar 
calcareous concretions showed that such deposits may occur in any 
portion of the tonsil. With rare exceptions it was only in the crypts 
tliat concretions reached such a size that they became clinical ton- 
silloliths. In the faucial tonsils the commonest modes of origin within 
the crypts were in the dead interior of colonies of moutli organisms 
and in masses of keratohyalin— 59 per cent developing in the so-called 
“actinomyces-like” colonies of mixed mouth microorganisms and 41 
per cent in the accumulated keratohyalin masses in the crypts. These 
are the chief sources of clinical tonsilloliths. Vegetable material, food 
debris, inflammatory exudate, desquamated epithelium and old blood 
from hemorrhage may also serve as the organic nucleus for calculus 
formation in the crypts. In the pharyngeal tonsils calculus forma- 
tion occurred especially in mucopurulent exudate and in keratohyalin. 
In tlie lymphoid tissue of the tonsil calcification of old blood pus or 
caseous necrosis was found to occur, as in lymphoid tissue elsewhere. 
Tonsil calculi conformed to the general laws of calculus formation in 
that they developed only upon an organic nucleus in a state of necrosis 
or necrobiosis and that they could show, although but faintly, con- 
centric lamination and radial striation. The very common association 
of cholesterin crystals with the beginnings of calculus formation in 
the tonsil indicated that the presence of lipoids and the formation of 
soaps may be an important part in the chemical mode of their develop- 
ment. As tonsillar calculi become larger, the author concludes “ Their 
presence favors the origin and continuation of an active inflammatory 
process in the wall of the crypt in which they are situated.” 


The Significance of the Blood Pictme in the Symptomatology and 
Therapy of Purulent Mastoiditis.— Having found that many of the 
well-known symptoms— such as pain on pressure, postauricular swel- 
ling, erythema and fever— of purulent mastoiditis are unreliable and 
uncertain, Roseno {Arch. Jour. Oliren-, Nasen-, u. Kehlropfhlk., 1924, 
112, 30) found that the blood picture furnished a delicate diagnostic 
criterion of this formidable condition. In 22 cases of suppurative 
mastoiditis, confirmed by operation, it was found tliat the leukocyte 
count ranged from 12,000 to 16,000, while the number of polymorpho- 
nuclear leukocytes varied from 80 to 88 per cent. When complica- 
tions existed the white blood cells increased to 20,000 or 22,000 and 
the polymorphonuclears to 90 per cent. The authors believed that 
this hematological evidence yielded not only valuable early objective 
information on the presence of purulent mastoiditis but also was an 
index as to the necessity of operative interference. 
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Skin Infection of Rabbits with Hemolytic Streptococci Isolated from 
a Patient with Erysipelas. — A serum capable of warding off the injur- 
ious action of the streptococcus on the skin is described by Rivers 
{Jam. Exp. Mcd.,^ 1925, 41, 179). He isolated a streptococcus, whose 
virulence for rabbits intravenously or intraperitoneally was not marked, 
from a human case of er^^sipelas. The organism was morphologically 
and culturally typical of the Streptococcus hemoly ticus and its virulence 
was maintained by occasional intracutaneous passages through rabbits. 
The bacteria from a twenty-four hour culture on blood agar were sus- 
pended in 8 cc Locke’s solution and various dilutions of this ■were used 
in the inoculations, these being made into the shaved sides of the chests 
and abdomens of rabbits. IMarked reactions were observed varying 
with the concentration of the inoculum. The reactions are fully 
described. Immune serum w'as prepared by 7 successive intracutaneous 
inoculations of 7 rabbits, during the course of wiiicli the skin reactions 
became progressivelj^ less marked. The sera were collected and pooled 
and at the same time the sera of 7 normal rabbits W'ere collected. To 
1 cc of immune serum and to 1 cc of the normal serum were added 1 cc 
of a streptococcus suspension and these mixtures were injected sub- 
cutaneously each on one side of the same rabbit. In many repetitions 
the protective poiver of the immune serum was continually characteris- 
tic, the normal serum having no protective effect. The intracutaneous 
method of demonstrating the immune properties of antistreptococcus 
serum may be of value, the author suggests, in determining the potency 
of sera for therapeutic uses, and for testing the specificity of different 
strains of streptococcus. The paper is well illustrated "with photographs. 

The Oxydase Reaction in Acute Myeloid Leukemia.— Stmning 
methods for the determination of the nature of white cells in the blood 
have been developed almost without number. This in itself indicates 
that there are many features in respect to the granulation of white 
blood cells which are not w'ell understood, and which can only be deter- 
mined by the application of suitable dyes. Piney ( J our. Path, and Bad., 
1925, 28, 97) points out that there is a great divergence in the estimation 
of white cells depending upon the character of the stain used. It is 
found, for example, that specimens stained with Ehrlich’s triamd stain 
demonstrate a greater number of neutrophile cells than when the 
Jenner’s solution is used. It is found moreover that the oxydase reac- 
tion in the blood cells bears a direct relation to the presence of granules 
in the cytoplasm. Kardos had previously showm that the use of methyl 
green and orange G when introduced into Giemsa’s solution, gave much 
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better results with neutrophile gi-anules. The author has made some 
modifications of this stain and found it highly successful in demon- 
strating the myeloid leukocytes. When comparing the results of his 
staining in cases of acute leukemia with those of the Jenner solution 
it was found that the new staining method was more accurate in bringing 
to light slight granulation in myeloblasts which were entirely wanting 
in other staining methods. He found moreover that these results were 
in close harmony with those obtained by the oxydase reaction. The 
contention of the report is that the completely nongranular myeloblasts 
do not give a positive oxydase reaction and that the development of 
even a few granules in them is associated with the appearance of the 
reaction. It would appear that all gradations from the nongranular 
myeloblast may be traced to the heavily granuled myelocyte. 

The Significance of Anaphylaxis in Penumococcus Immunity.— 
Working with a pneumococcus Type I isolated from the blood of a 
patient suffering from lobar pneumonia, McKenzie {Jour. Exper. 
Med., 1925, 41, 53) has attempted to determine the immunological 
significance of anaphylaxis. His general plan was to subject guinea- 
pigs to immunizing injections of pneumococcus, titering the immun- 
ity at frequent intervals and testing for the appearance and duration 
of allergy and anaphylaxis. His immunizing injections began with 
heat-killed eighteen-hour cultures and changed to fresh unkilled 
eighteen-hour cultures, bringing the animals during the course of four 
or five weeks to a state of immunity in which they survived 10,000,000 
lethal doses of living culture. Every five to seven days 12 to 15 ani- 
mals were taken from the batch of 150 to determine the degree of 
immunity attained and to demonstrate the presence of specific hyper- 
sensitiveness whenever it existed. The virulence of the pneumo- 
coccus was maintained at a fixed level by weekly animal passages. 
In testing for skin allergy and anaphylaxis the antigens used were; 
(1) Eighteen-hour broth cultures killed by heating to 60° C. for one 
hour; (2) filtrate from fresh eighteen-hour broth cultures; (3) an 
NaOH extract of a centrifuged, dried and powdered eighteen-hour 
culture, standardized by nitrogen content. Injections were made 
subcutaneously and intravenously, while the uterine strip method of 
Schultz- Dale was also used. Findings were unsatisfactory in the last 
named. The protective power of the serum was quantitatively 
determined at each observation. It was observed that decrease in 
the protective power of the serum occurs just prior to the period when 
anaphylaxis becomes demonstrable. The significance of this was not 
clear. Neither precipitins nor agglutinins were demonstrable at anv 
time during the experiment. No cutaneous allergy to the derivatives 
of the pneumococcus used was demonstrable at any time. There was 
no change in trend of the immunity curve when anaphylaxis to the 
pneumococcus protein appeared. A high degree of immunity and a 
serum with strong protective power were obtained by the author in 
this experiment bearing, apparently, no relation to anaphylaxis. In 
a subsequent paper. The Prodiiction and Significance of Cutaneous 
Allergy to Pneumococcus Protein, McKenzie and Woo {Jour. Exper 
Med., 1925, 41, 65) were unable to demonstrate any relation between 
cutaneous allergy— produced by intracutaneous injection of an alkaline 
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extract of pneumococcus products— and susceptibility to pneumo- 
coccus infection by intraperitoneal inoculation. Additional evidence 
in support of the idea that an allergy of the tuberculin tj^e may be 
produced in the absence of an infection is brought out in the paper, 
although at the same time earlier studies have shovm that allergy to 
derivatives of microorganisms is not an uncommon accompaniment of 
infection. The same strain of pneumococcus vas employed as was 
used in the previous experiment. Skin allergy was easily and satis- 
factorily produced. _ Anaphylaxis was not demonstrable in these 
animals. Susceptibility to homologous infection in the allergic ani- 
mals differed little or not at all from normal controls. The authors 
conclude that the relationship of allergy to immunity may vary with 
all types of infection and that no generalization is justifiable. 
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The Relation of Dose of Bacteria to Group Infection.— Bloom- 
field and Felty (Jonr. Exp. Med., 1924, 39, 367), suggested in a 
previous paper on the basis of clinical observations and test-tube e.xperi- 
ments, that the dose of bacteria and the degree of their vegetative 
activity were at least two factors which were significant in determining 
whether or not infection will develop in a susceptible host. Clinical 
obseri^ations on the effect of crowding suggest that in tlie presence of 
carriers of certain varieties of patliogenic bacteria a very high degree 
of intimate contact is necessary before spread of infection takes place 
at all; that as the degree of eontaet is reduced, there is not a gradual 
falling off in the number of secondary infections, but at a certain point 
they diminish with great abruptness to a figure approximating zero. 
In other words, it seems probable that people who are relatively resistant 
to a certain organism must receive a dose greater than some critical 
value before any infection will result, and that smaller doses, even if 
patliogenic bacteria are actually received, for example, into tlie upper 
air passages, will be quite inadequate, other things^ being equal, to 
colonize, to invade, or to produce disease. Such an idea explains the 
usual harmlessness of the diphtheria bacillus, streptococcus, or menin- 
gococcus carrier. His associates acquire the organisms, to be sure, 
but under ordinary conditions of contact only a subcritical dose m the 
sense indicated above. Recent studies by the same authors (Jour. Exp. 
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Med., 1924, 40, 679) have been made of the pentoneal reactipn in mice 
after injection of different bacteria in graded dose. Organisms were 
employed to which the animals were fairly resistant. Under these 
conditions it was found that as the dosage was decreased a more or 
less critical point was reached below which infection failed to be ini- 
tiated. The possible clinical bearings of this observation are discussed. 

Observations on the Diphtheria Carrier as an Agent in the Spread of 
Diphtheria. — Meader {Jour. Am. Med. Assn., 1924, 83, 1132) states 
that it would appear that diphtheria patients are more likely to be 
agents in the spread of diphtheria than are carriers, but it cannot be 
denied that carriers who harbor organisms capable of producing the 
disease may be very potent agents in the spread of infection. He 
believes, however, tliat carriers of diphtheroids who have not been 
associated with clinical cases of diphtheria may be disregarded from a 
public-health point of view. 


A Comparison of Physical Defects in University Students from Rural 
and Urban Districts.— Shepard and Diehl (Jotir. Am. Med. Assn., 
1924, 83, 1117) examined students entering the University of IMinnesota 
for the purpose of detecting departures from normal. The results were 
as follows; Students raised in villages of from 50 to 1000 population 
have more physical defects than students raised in other communities. 
Multiple defects are also common in this group. Students raised on 
farms show more physical defects than those raised in towns or large 
cities, about the same number as those from small cities and less than 
those raised in villages. Students raised in towns of from 1,000 to 5,000 
population show less physical defects than any others except those from 
large cities. Students raised in small cities of from 5,000 to 50,000 
population are exceeded in total physical defects only by students from 
villages. Students raised in cities of more than 50,000 population 
show the lowest number of physical defects. 


Tularemia Infection in Ticks of the Species Dermacentor Andersoni 
Stiles in the Bitter Root Valley, Mont.— Parker, Spencer and Fran- 
cis {Puh. Health Rep., 1924, 39, 1057) suggest that tularemia may be 
communicated to man through ticks. The infection has been found in 
immature and in adult ticks. The infection survives in the insects for 
a period of several months. It was found that a number of small 
mammals in the tick region are susceptible to tularemia and doubtless 
help to perpetuate it. 


The Thermic and Leukocytic Response of the Rabbit to Inoculation 
with the Virus of Measles and their Value as Criteria of Infection.— 
Among the laboratory animals, monkeys, guinea pigs and rabbits 
have been found to be susceptible to the virus of measles. That rabbits 
may be successfully infected has been demonstrated by the combined 
investigations of Harde (1921), Nevin and Bittmann (1921 and 1923) 
Grund (1922) and Duval and d’Aunoy (1922). Scott and Simon 
{Am. Jour. Hyg., 1924, 4, 559) conclude from their experiments that a 
sustained rise in temperature wdth its acme occurring at a certain time 
coupled wutli an amphophilic leucopenia, constitute the most character- 
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istic symptoms of a measles infection in the rabbit, and that witli proper 
controls the thermic and leucocytic responses may well serve as criteria 
of infection with this virus. 


A Note on the Relationship of Tonsillectomy to the Occurrence of 
Scarlet Fever and Diphtheria.— Doull {Pnh. Health licp., 1924, 39, 
1833) made surveys of the white school population of wards, 5, 6, 7, S, 9 
and 10 of the city of Baltimore, and found that the percentage of children 
having had the tonsils removed varies from approximately 7 per cent 
at ages five and six years to 19 per cent at ages thirteen and fourteen 
yeai-s. A study of a consecutive series of 224 cases of diphtheria of 
school age and living in the same area of the city showed that only 2 
(0.9 per cent) of the children had had tonsillectomy performed. This 
is a very much smaller number than would be expected in a sample of 
this size and age distribution selected at random from the school popu- 
lation. In a sample of 193 cases of scarlet fever in children of school age, 
19 (9.S per cent) were found to liave had the tonsils removed prior to 
attack. This number does not differ significantly from that e.xpected 
in a random sample of the school population similarly constituted as to 
age. The author states that he believes the results of his studies justify 
the conclusion that children whose tonsils have been removed are dis- 
tinctly less liable to diphtheria than those who have not had this opera- 
tion performed; whereas in scarlet fever no significant difference is 
.shown. General conclusions as to the relationship which tonsillectomy 
bears to either of these infections, diplitheria or scarlet fever, require 
more observations in other localities. 


How Salt Preserves.— Rockwell and Ebertz {Joiir. Infect. Dis., 
1924, 35, 573) state that the preserving of proteins with salt involves 
more than its dehydration effect, tliere being at least four factors, 
namely: Dehydration, direct effect of chlorine ion, removal of oxygen, 
sensitization against carbon dioxid and interference with rapid action 
of proteolytic enzymes. 
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EFFECT OF PREMATURE DOGMATIZATION IN 5VIEDICAL 

SCIENCE. , 

Illustrated in the Field of Anaphylaxis and Limunity. . ■ 
By W. H. Manwaring, M.D. , ,, 

PHOFESSOR OF BACTERIOLOGY AND EXPERIMENTAL PATHOLOGY, STANFORD UNIVERSITY 
SCHOOL OP MEDICINE, STANFORD UNIVERSITY, CALIFORNIA. 

Intuitive dogmatization from inadequate data not infrequently 
plays a prominent role in medical science and is a major handicap 
in research. In no field are its effects more evident than in the 
field of anaphylaxis and immunity. 

The success of Jennerian vaccination supplemented by statistics 
in other diseases led to the early intuitive generalization that arti- 
ficial inoculation and natural infection invariably leave behind them 
an increased resistance or acquired immunity to reinfection, that 
physicians have but to find suitable vaccines to contfol all infectious 
processes. Although this was never more than a' subconscious 
dogma in scientific medicine, it nevertheless dominated medical 
thought during the nineteenth Century, was the basis of interpreta- 
tion for immunological phenomena, and' made possible lucrative 
exploitation of prophylactic and therapeutic vaccines in spite' of 
inadequate evidence in their support. The dogma so biased clini- 
cians that failure of a vaccine was not interpreted as evidence against 
the dogma, but merely as an indication that the proper vaccine had 
not yet been found. 

The dogma also blinded non-clinical Avorkers. Flagrant con- 
tradictions to the basal assumption were repeatedly overlooked or 

VOL. 169, NO. 6. — JUNE, 1925 
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ignored by laboratory men, or discarded by them as of no signifi- 
cance, presumably due to idiosyncrasies or to experimental errors. 
It would be of interest to collect from the literature of the nine- 
teenth century the numerous examples of the blinding effect of this 
dogma on observational science. The most striking example thus 
far brought to light is that of Magendie, who, in 1839, regarded as of 
little or no significance acquired protein hypersensitiveness in his 
laboratory animals, protocols now seen to be practically identical 
with those for which Richet, seventy-four years later, was awarded 
the Nobel Prize. During the last two decades of the nineteenth 
century scores of similar protocols were ignored or discarded by the 
foremost research workers of both hemispheres, humble tribute to 
the narcotizing effect of intuitive dogma. 

With Behring’s observation in 1890 that sera of animals immu- 
nized against diphtheria toxin have antitoxic properties sufficient 
to control diphtlieria in the other animals, there was the further 
intuitive generalization that the essential defense against all infec- 
tions is located in the blood stream, that foreign serum is capable 
of harmonious cooperation with the normal defenses of the human 
body, and that physicians have but to find suitable sera to control 
all infectious diseases. This intuitive dogma made possible lucra- 
tive exploitation of alleged prophylactic and curative sera in spite of 
inadequate evidence in their support, and so blinded clinicians that 
failure of a serum was not interpreted as evidence against the 
dogma, but merely as an indication that the proper serum had not 
yet been found. 

The dogma also dominated theoretical research. For three 
decades immunology developed almost solely along serological 
lines, a juggling of shifting hypotheses to fit the major premise 
that all immunological phenomena are due to serum changes, 
ignoring the possibility that essential immunity factors might be 
located in the fixed tissues. That fixed tissues often play a dominant 
role in immunity is now generally realized. Transfusion of prac- 
tically the total blood volume of an immune donor will not alwaj'^s 
confer immunity upon the recipient.' 

With the observations of Richet and of Arthus in 1902, that 
animals injected with foreign protein often become hypersensitive, 
reinjection causing violent local or systemic reactions, there was the 
further intuitive dogmatization that all infections leave behind 
them a subnormal resistance to reinfection superimposed upon the 
assumed immunity factors, that vaccines and sera are of use only 
in those diseases in which the immunity factors can be made to 
dominate. This basal conception of two antagonistic mechanisms, 
a superposition of anaphylactic and immunity factors, is the preva 


> Man-waring, W. H., and Bronfenbrenner, J.: 
Bacilli, Jour. Exper. Med., 1913, 18, 601. 
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lent current conception of the relationship between anaphylaxis and 

immunity. _ • • p i • 

Hecent experiments lead one to question the validity of this 
conception, to wonder if it in turn is not an intuitive dogma, seri- 
ously handicapping theoretical and practical medicine. Opie,^ for 
example, finds that local anaphylaxis serves the useful purpose of 
preventing the absorption of specific foreign protein from the site of 
injection, thus protecting more important internal parts. A 
paradox of an apparently subnormal local resistance playing a 
purposeful role in systemic immunity. 

It would not take an oriental imagination to picture all known 
anaphylactic phenomena in this light. The vascular reactions 
on which the Arthus phenomenon depends could thus be looked upon 
as purposeful physiological reactions designed to prevent the absorp- 
tion of unwelcome proteins, a source of serious danger to the individ- 
ual only under the artificial conditions of current anaphylactic 
research, intravenous injection of overwhelming doses of specific 
foreign protein. The characteristic anaphylactic bronchial reac- 
tions could be pictured as purposeful physiological defenses pre- 
venting the entrance of unwelcome agents into the pulmonary 
alveoli, a source of danger only on massive intravenous injections, 
throwing all parts of the bronchial tree into simultaneous con- 
striction. The intestinal and esophageal reactions, as purposeful 
mechanisms for the rapid removal of unwelcome gastro-intestinal 
contents. The hepatic reactions, as purposeful adaptations for the 
rapid destruction or elimination of unwelcome products from the 
blood stream. 

That this conception of the fundamental relation between ana- 
phylaxis and immunity is more than a mere poetic conception, is 
indicated by the fact that, so far as tested, the immunity reactions 
of isolated fixed-tissues are identical with the so-called anaphylactic 
reactions. Typical anaphylactic responses are given by immune 
tissues on perfusion with normal blood plus specific foreign protein.® 
This^ conception of the essential identity of anaphylaxis and im- 
munity would render obsolete the entire current nomenclature of 
anaphylaxis. ' 

Study of the anaphylactic responses of fixed tissues, therefore, 
is of vital interest to theoretical and practical medicine, and may 
furnish facts on which the immuno-therapy of the future may 
largely depend. 

^ The Relation of Local Sensitization to Immunity, Jour. Immunol., 1924, 9, 259, 
Mainvaring, W. H. and Kusama, Y.; Analysis of Anaphylactic and Immune 
Reactions by Means of the Isolated Guinea-pig Lungs, Jour. Immunol., 1917, 2, 157. 
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IS OUR KNOWLEDGE OF PNEUMONIA SUFFICIENT TO EX- 
. PLAIN ITS ENDEMICITY AND OCCASIONAL 

EPIDEMICITY?=^ 

By a. C. Abbott, 

DInECTOn SCHOOL OF m-GIENE, rUnLTC HEALTH, TJNIVEnSITY OF PENNSYLVANIA. 

As I view tlie current problem of pneumonia our knowledge of 
tliat disease is, in a number of important particulars, so defective 
that, definite conclusions are difficult, if not impossible. It is with 
the intention of indicating what I regard as some of these deficiencies 
and of ofi’ering certain suggestions for further investigation, that I 
accept your kind invitation to bake part in this discussion. 

If the views that I express are not altogether in harmon}'’ with 
those commonly held, it is because I am convinced that the studies 
thus far made of pneumonia have not been sufficiently comprehen- 
sive. While they have shed, much light upon the character of the 
pulmonary lesions and have offered many helpful suggestions as 
to the causation of those local conditions, I cannot avoid the 
opinion that they have done but little in clarifying the larger problem 
of the origin of pneumonia as a constitutional and probably trans- 
missible disease; and insofar as they enable a full and complete 
discussion of either the epidemiolog,y or the endemicity of pneu- 
monia, I am sure you will agree with me that they are insufficient 
and often may be misleading. 

Such reliable data as are available upon the strictly epidemic 
features of this disease haA'e come, in the main, from studies upon 
pneumonia as it has occurred and spread in more or less circum- 
scribed localities— as in army and contract camps, in hospital wards, 
asylums and the like; though I am aware it has at times taken a 
much wider scope, • In these instances the designation epidemic 
appears to be entirel.y appropriate. But when we view the disease 
as it occurs among the population at large, we get a very difterent 
impression. If its occurrence be expressed graphically the resulting 
curves suggest more the irregular fluctuations in an ubiquitous, 
endemic disease than of epidemic outbreaks. It is my belief there- 
fore that such studies as may shed light upon the endemicity of 
pneumonia may be more enlightening than those directed to its 

epidemicity. _ • i f 

Alniost the first difficulty encountered in such a study 
we do not know precisely .what is meant by the term, 
monia,” as the word appears in the majority of available statistica 
records. Is the word used generically, that is, to include all acute 
inflammations of the lungs? Does it mean the typical lobar pneu- 

* Read before the Philadelphia County Medical Society, January 28, 1925. 
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monia or the bronclio-pneumbnia? Or doe's it mean those inflam- 
matory conditions of the lung substance, often fatal, that follow 
the invasion of the lungs by microbes not ordinarily associated In 
our minds with the disease pneumonia? Are we to Tegard these 
various lung conditions as disease entities of manifold origins or 
only as secondary processes engrafted upon a specific primary infec- 
tive process the existence, nature and exciting cause of which are 
as yet unknown? 

From the present knowledge and records none of these questions 
can be answered satisfactorily. The result is that we cannot ap- 
proach an analysis of this subject with the same degree of confidence 
as would be the case were we discussing such definite phenomena, 
as are manifested by the notoriously epidemic maladies, cholera, 
typhoid, plague and so forth. 

From this I think you will appreciate that at the very threshold ^ 
of our inquiry an obstacle presents that may render subsequent 
steps and conclusions uncertain and fallacious. 

We learned much and should have been put securely on our guard 
by the experiences of the recent tragic pandemic of influenza. I 
believe I am well within safe limits when I say that a comparatively 
small number of the fatal pneumonias consequent upon influenza 
were of the uncomplicated croupous or lobar type— yet they were 
pneumonia— inflammation of the lung— and often proved fatal and 
apparently transmissible. 

Before one is in a position to speak confidently on the origin 
of pneumonia it is imperative that a classification of these various 
manifestations be made. As the matter now stands almost the 
only deduction that one can make from the published figures is, 
vague as it may seem, that some, as yet unknown factor predis- 
poses from time to time varying numbers of individuals to inflamma- 
tion of the thoracic viscera; and that in certain instances these 
infections group themselves in such a manner, pathologically and 
clinically, as to suggest a common, specific, exciting cause, while in 
others they do not. ’ '/ 

That the typical frank, lobar or fibrinous pneumonia— the 
most dramatic picture in clinical medicine— is a definite disease 
entity no one can at this time doubt— but by no means all pneumo- 
nias are of this type and hence a difficulty. - ■ 

I do not find the task of interpretation much lightened even 
by a consideration of true lobar pneumonia alone; for when we 
review the data that we have on that disease we cannot but exclaim: 
if we are in possession of all the facts concerning the specific etiology 
of this disease, why is it not possible to do more in either its pre- 
vention or its cure, or both? In spite of all that has been done, 
and well done, and all that we think we knoW ‘bf this disease, the 
rnortality reports show a steady persistence of pneumonia in prac- 
tically all parts of the country, • 
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I am aware that the doubt here implied as to the sufficiency of 
our knowledge, is treading on rather sacred ground, yet I cannot 
avoid the impulse to risk it. 

It would be superfluous to detain you with a recital of the pre- 
vailing view of the relationship between lobar pneumonia and 
one or another of the several varieties of pneumococcus always 
present in the diseased lung. Because of this regular association, 
the opinion is very general that pneumococcus is the one and only 
vital factor concerned in true lobar pneumonia. This view is as 
fixed in the minds of many as was at one time the view that the 
so-called hog cholera bacillus, always present in the characteristic 
lesions of that disease, was the cause of hog cholera— yet time has 
shown that throughout all the careful experimental work on hog 
cholera we were, for the most part, unconsciously dealing with at 
least two exciting factors: one, quite obvious, easily recognizable, 
and readily lending itself to experimental study, the hog cholera 
bacillus— the other, obscure, evasive, invisible, but apparently 
ever present, a filterable or ultra virus. The one, the latter, the 
real cause of the disease; the other, the former, only a regular 
accompaniment. As a result, years of labor and reams of publi- 
cations upon hog cholera are today but of historic interest. 

Let us consider for a moment some of the work that is based 
on the belief in an etiological relationship between pneumococcus 
and pneumonia and forget all else for the time being. 

We find that with every case of classical, clinical, lobar pneu- 
monia, pneumococcus of one type or another is always present. 
There is no room for doubt that it is the agent accountable for the 
pathological lesions of the lung that characterize the disease. We 
do not find, however, that recovery from a pneumococcus pneu- 
monia confers immunity from a second invasion, either by the . 
homologous type of pneumococcus or a primary invasion by one or 
another of the related types. In fact, a primary attack seems in 
some instances to predispose to subsequent attacks. We find that 
by following customary immunologic methods serum may be 
obtained from experimental animals that may exhibit more or less 
protection to other animals from general infection by the homologous 
pneumococcus strain. But on man, we also find that the homolo- 
gous serum obtained from the experimental animal has, as a rule, 
rather a disappointing influence on pneumonia. 

As a result of all this one cannot avoid the suspicion that the 
problem of pneumonia in man is being approached in a too restricted 
way. Perhaps were more of the effort directed to the prodromes 
of the disease pneumonia and less to the local lesion and the intimate 
peculiarities of the pneumococcus accountable for the local lesions, 
something of greater value to a full understanding of the origin of 
the disease might result. In making this comment I have no inten- 
tion of belittling the value of the current experimental activities. 
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I wish only to convey the idea that I regard their scope as too 
circumscribed and I believe the work based on the assumption that 
pneumococcus and pneumococcus alone is the cause of pneumonia 
has gone far enough to justify the suspicion that some other agent, 
as yet not identified, may be concerned primarily in exciting the 
disease; in preparing the way for the lung developments. 

This should not be considered as either destructive or retrograde. 
I have already mentioned the hog cholera experience — that of 
influenza may properly be recalled to our minds. For years after 
Pfeiffer introduced us to the organism that bears his name, opinion 
was pretty well centered upon the Pfeiffer bacillus as the cause of“ 
influenza. It was always present in true cases— still is for that 
matter; it appeared early in the disease and persisted late into 
convalescence. Experiments demonstrated that one of its char- 
acteristics was the elaboration of an intoxicant which when injected 
into lower animals called forth signs and symptoms strikingly like 
those seen in man suffering from the disease. It seemed to many 
that all the postulates needed to establish a causal relationship of 
that organism to influenza had been reasonably fulfilled— yet we 
now learn, through the work of Olitzky and Gates— that during the 
first thirty-six hours of influenza— and not after that time— there 
is to be found in the exudates from that disease, an organism hitherto 
unrecognized— differing in many important particulars from the 
common run of bacteria; which organism they believe to be the 
primary invader in influenza; playing the role during its early 
sojourn in the tissues of preparing the way for the later invasion 
and activities of the Pfeiffer bacillus and the other organisms 
so commonly seen in influenza. 

If one might be permitted to speculate, it seems more than 
reasonable to suspect that this “preparer” of Olitzky and Gates had 
been in the tissues for a longer time than thirty-six hours; its inva- 
sion probably antedating its disappearance and the advent of recog- 
nizable symptoms by many hours; an interval that we may call the 
incubative time. Also it may be conceived that, as in the case of 
measles, this primary period, before either disease can be recognized 
clinically, may be that of highest contagiosity. This view would 
at once account for the difficulty, yes the impossibility, of preventing 
dissemination. 

I am not unmindful of the impressive experiments of Cecil and 
Blake on artificially induced pneumonia in monkeys, yet I cannot 
shake from my mind that we may have gone sufficiently far on the 
assumption that pneumococcus is the one and only organism con- 
cerned in originating the disease pneumonia as we see it in man; 
and that the lesions of the lunp, vitally important though they be^ 
comprise all that is of moment in the development of this ubiquitous 
malady. 

I believe the time is ripe for the study of pneumonia to be begun 
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from another viewpoint; a viewpoint that does not regard the iocal 
pulmonary conditions as the disease, but rather as a pathological 
phenomenon engrafted upon a condition that had been excited 
and prepared by a living germ as yet unidentified. 

It is pretty generally agreed that the discovery of the exciting 
cause of a disease is the first step toward its ultimate eradication. 
One is forced by this dogma to exclaim: if pneumococcus is the 
exciting cause of the disease pneumonia why then has so little 
progress been made in lessening the incidence of pneumonia? 
Have we in the pneumococcus the real cause of pneumonia or is 
it only the organism responsible for an outstanding lesion peculiar 
to the disease? I do not anticipate that this suspicion of a possible 
dual etiology for pneumonia will be the cause of mueh astonishment. 
All through the work on this malad.y, both clinieal and experimental, 
one frequently encounters the suspicion of the activities of some 
“unknown factor,” some, “detemnining influence,” some, “predis- 
posing cause,” and so forth, and it is significant that these expres- 
sions convey to me at least, the impression that there is now and then 
in the minds of those using them not a predisposing influence as 
the expression ordinarily implies, but rather something vital, more 
direct, more specific, something, possibly, that is operative either 
coincident with or anterior to the activities of the pneumococcus, 
or the streptococcus or whatever other organisms that may be con- 
cerned in the pulmonary changes. If these speculations be worthy 
of consideration it is not inconceivable that the origin of the real 
disease, pneumonia, not only antedates the lung changes, but may 
coincide with the invasion of the body by a totally different parasite 
from those commonly and easily found in the various pulmonic 
phenomena that accompany the disease later on. At one time these 
secondary local lesions may be those of the true fibrinous, lobar 
inflammation from which lobar pneumonia takes its name; and which 
are due to the activities of pneumococci; at other times the engrafted 
lung lesions may be of the bronchial type, commonly following 
influenza, and arise from the invasion by one or another variety of 
streptococci; at still others, from one or more diverse organisms 
singly or together, that are not usuallj’’ associated in our minds 
with the disease pneumonia. Sometimes sharp etiological distinc- 
tions for the lung lesions are difficult to make. Whether these 
doubts upon the sufficiency of our. knowledge of the real cause of 
pneumonia are worth more than piassing notice cannot be decided, 
as they are not based upon any convincing experimental data; but 
even so, it is highly desirable that experimental inquirj'^ be directed 
to something other than the lung conditions seen in the various 
manifestations of the disease Ave call pneumonia. ^ , 

From the vast amount of work that has been done on this puzzling 
disease, Avhat is it possible for us to glean that is of value in enlighten- 
ing us upon the reasons for its endemicity and its occasional epi- 
demicity? From my standpoint, very little. 
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There are no good grounds for doubting that the organisrns 
accountable for the characteristic pathology of pneumonia gain 
access to the lungs by way of either the mouth or nose, and should the 
future reveal the presence of some additional organism as yet un- 
known that may serve to prepare the way for the commonly present 
pneumococci and streptococci— it may be predicted that that ques- 
tionable organism will be found to have the same portal of entry. 
In any event and obviously the transmission of the disease is to be 
prevented by making impossible the transference of materials from 
the oral and nasal cavities of the sick to those of others in the neigh- 
borhood. 

I have no doubt that those of you who have studied in detail 
the immunologic reactions of the various types of pnemnococcus 
will be astonished when I say I am by no means convinced that the 
pneumococcus commonly present in the mouth cavity as a commen- 
sal is so fixed in its innocent qualities that it may be dismissed 
with little or no consideration. Nor am I of the opinion that we 
are as yet in a position to conclude that, under as yet unknown influ- 
ences, it may not acquire dangerous characters, all immunologic 
arguments to the contrary, notwithstanding; especially if coincident 
with or antedating its entry into the lung, the resistance of the tissues 
has been reduced thi-ough the activities of some other as yet uni- 
dentified microbe. I am quite certain that this suggestion will be 
received with many reservations, because of the fixity and almost 
universality of the belief in the nontransmutability of the various 
types of pneumococcus. Remember please that the types of 
pneumococci are not immutable species— they are but varieties 
of one and the same original species; they have evolved presum- 
ably through environmental influences which are as yet unknown 
to us; and remember too that the characters by which these various 
types are distinguished the one from the other are not structural, 
that is morphologic, but are functional, that is physiologic, a 
distinction of very great moment to an understanding of their 
relationship. 

If, through environment with which we are not acquainted, these 
four or five types, with their countless subvariations can evolve, is 
it inconceivable that by analogous influences the usually harmless 
commensal variety may acquire dangerous characters; either through 
changes within itself or through association with some other organ- 
ism, either sjmibiotically or in sequence? Taking the matter 
in the reverse order— it is a common observation that the highly 
virulent pneumococci present in the lungs during pneumonia 
frequently become less and less virulent as convalescence proceeds 
until they often become almost devoid of that property; especially 
when they reach the upper air passages. We see then that under 
natural surroundings virulence is variable and by no means a 
fixed quality. It is not at all an uncommon observation that person? 
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in attendance on patients ill of pneumonia often have in the upper 
air passages pneumococci of the same type as that in the lungs of 
the patient; yet the attendants, with a few exceptions, escape 
pneumonia; and what is of equal interest, the virulent pneumococci 
usually disappear completely or they gradually assume the patho- 
genic characters of the lowly virulent or harmless tjqae. 

Whether the various accepted types of pnemnococci persist as 
distinctly pathogenic potentials or not, the practical fact remains 
that they are found in the normal mouth or in the diseased body 
only; the human being must therefore be regarded as the trans- 
mitting agent, the focus of possible danger. 

At first glance all this seems to simplify the matter verj’’ much — 
but does it? Not to m^'^ mind. Would we be justified, in %’iew of 
what we know of the ubiquity of pneumococci among normal human 
beings, in separating from their fellows all persons known to harbor 
this organism, or, accepting the tjq}e doctrine, could we identify 
and isolate all persons known to harbor those types commonly pres- 
ent in the pneumonic lung— or.again would it, in the present state 
of our knowledge, be advisable to do so? 

If it is conceivable that a s^'^stemic condition antedates the lung 
expressions seen in a fully developed case of pneumonia, and is 
caused by a vital agent as yet undiscovered, may we not have at . 
least a speculative explanation for the transmission and ever 
presence of the malady? Certainly no such explanation is afforded 
by studies thus far made on the assumption that pneumococcus 
causes the disease. May not the disease be most transmissible 
during its earliest, incubative stage, a time during which pneumonia 
as we know the disease is not in evidence? hlay we not from this 
viewpoint make at least one step toward a visualization of its 
endemicity, so important to an understanding of its epidemicity? 

A very widespread opinion relating to the origin of pneumonia 
is that “common colds” (whatever that expression may comprehend) 
are often the precursor. So general indeed is this belief that one is 
forced to regard it as in part at least sound, ^^fiiat are the processes 
in common cold that may invite the advent of pneumonia? Up to 
the impressive experiments of Cecil and Blake — mentioned above-— 
practically all of the experimental efforts to produce pneumonia 
in animals were predicated on the idea that in one manner or another 
the tissues of the lungs required to be prepared, before the pneu- 
mococci could proceed to elaborate the typical pneumonic lesion. 
Such preparation — the details need not be gone into here— aimed 
to interfere at various points in the lung with its normal function— 
either by shutting off lobules, plugging up bronchioles, or interfering 
with the local blood supply. Does not some or all of this occur m 
varying degree in common cold with the lung involvement tha so 

often accompanies it? . 

- What is it in the common cold that may function as the preparing 
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agent? Is it the ordinary organisms of the mouth or nose or those 
of the upper pharynx, or the filterable viruses to which attention 
has been directed in recent times, or is it the mechanical obstruction 
afforded by the accompanying catarrhal conditions? Possibly one, 
possibly all, but a certain reply cannot be made, for common colds 
have not as yet been subjected to the degree of experimental 
scrutiny that their importance demands. 

Then again: if we consider measles; it is not measles alone that 
causes anxiety but the possible bronchopneumonia that so often 
follows it. During the past few years our notions of this disease 
have undergone some very radical revisions; as a result of which we 
now maintain that measles is at its highest stage of contagiosity 
before it can certainly be recognized as measles. That is to say— 
it is most contagious during the prodromes when it is often indis- 
tinguishable from a common cold. There does not exist the least 
evidence, either experimental or clinical, that measles and common 
colds are in any way related, yet in their earliest stages they are 
clinically indistinguishable from one another and in their later 
stages both often lead to inflammation of the thoracic viscera. 

It is just such considerations as these that force me to wonder if 
we have derived through experimental effort thus far made, all that 
we should have for a correct interpretation of the various pneumon- 
ias, or for a sound understanding of the endemicity and occasional 
epidemicity of the disease. 

From the foregoing considerations it is obviously impossible 
to make dogmatic statements concerning the important phases of 
this puzzling clinical and epidemological riddle. 

After all the work that has been done on pneumonia there is 
- scarcely an infective disease in which so little progress has been made 
in the way of its prevention. 

It is not necessary for me to take your time in reciting that 
which is to be found in every modern text book on the general ques- 
tions of transmission and prophylaxis. It is all based on the assump- 
tion that transmission is by way of matters ejected from the lungs, 
and that pneumococcus is the one and only factor to be considered. 
I have called that latter view into question with the hope that future 
investigations of pneumonia may depart from the beaten track 
and approach the problem through a new avenue. 

Conclusions. The evidence does not justify the belief that the 
endemicity and occasional epidemicity of the disease pneumonia 
are due to the simple transference of one or another of the types of 
pneumococcus from the sick to the well. 

The fact that recovery from pneumonia confers no appreciable 
immunity from subsequent invasions by the homologous type of 
pneumococcus (or by other types) justifies a question as to the etio- 
logical relationship of that organism to the disease pneumonia. 

The occurrence of pneumonia as a result of the activities of 



792 


graver: secondary lung TmiORS 


diverse organisms suggests the possibility tliat the lesions of the 
lungs are but secondary to an antecedent general or local condition 
brought about by some other as yet unidentified organism. 

If the pulmonary lesions may be regarded as secondary develop- 
ments, may not the spread of the disease be explained by the 
existence of some, as yet unkiiown, predisposing agent; and may not 
invasion and transmission occur before the disease is recognizable 
as pneumonia? This would explain the persisteiit, ubiquitous, high 
rate of morbidity as well as the occa.sional epidemic explosions. 


THE SIMULATION OF ACUTE RESPIRATORY DISEASES 
BY SECONDARY LUNG TUMORS. 

By Lloyd F. Graver, M.D., 

TJIK ME.MOniAI. IIOSPITAL, NEW YOUK Cm*. 

Malignant tumors hold today more interest than ever before, 
chiefly, probably, because of our increased thera])eutic resources. 
One result of this increased interest is that these cases are now 
subjected to much more searching scrutiny, because with posses- 
sion of several modes of treatment it becomes necessary to analyze 
.each case individually, in order properly to judge which form of 
treatment is most suitable. For example, in dealing today with 
mammary cancer the surgeon feels that it is extremely important 
to know whether a slight cough, perhaps scarcely noticed by the 
patient, is a symjitom of pulmonary metastasis, or whether a slight 
pain in the pelvis means bone metastasis. The writer has called 
attention' to the fact that for the early detection of pulmonary 
metastases physical signs, as well as the roentgen-ray, have a dis- 
tinct value, and that in some instances physical signs are present 
before the appearance of s^^nnptoms, as stated by Eoberts and 
Perkins,- and sometimes, apparently, before the roentgen-ray plate 
shows any abnormality. Manges^ lias also stressed the need for 
careful physical examination, instead of reljung entirely on roentgen- 
ray examination. 

In observing the course of cases of pulmonary metastasis pveral 
instances have come to our attention in which an acute respiratory 
disease has been closely simulated, in some cases even leading at 
first to errors in diagnosis. It is quite common for patients who 
have just developed evidence of pulmonary metastasis to say that 
they have recently caught cold, meaning usuallj'’ that they have 
had a cough for two, three or four weeks, accompanied perhaps at 
the onset with malaise, chilliness and indefinite pains in the chest. 
Such- cases are mentioned by Stokes/'' Holt and Rattermann® and 
Robey.® Burf' cites a case of secondary spindle-cell sarcoma in 
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which, six months after removal of a tumor from the forearm, 
there was a sudden onset of pain in the right side of the chest and, 
inability to get out of bed, followed in one week by shortness of 
breath, and in five weeks by death. Oliver® describes the sudden 
appearance of cough, pain in chest and dyspnea simultaneously 
with pains in extremities, heralding the coincident development of 
hypertrophic pulmonary osteoarthropathy and metastatic sarcoma 
of the lung. 

There is, however, a distinct group of cases in which the onset 
and course of the pulmonary metastasis is much more stormy, so 
much so that, depending upon the symptom . complex, a diagnosis 
of lobar or bronchopneumonia, acute pleurisy, empyema, tuber- 
culous phthisis or acute miliary tuberculosis may be erroneously 
made. Acute miliary carcinosis or generalized pulmonary can- 
cerous Ijunphangitis of the lungs in young subjects suffering from 
gastric carcinoma which may give no stomach symptoms has been 
described by Beger,® Bard,^° Sternberg^^ and others. Empyema 
was simulated in a case of sarcoma (primary in lung ?) described 
by Rolleston and Trevor Marfan,^® in 1893, in Charcot’s Traite 
de medecine, under clinical forms of cancer of the lung, speaks of 
“cancer pleuropulmonaire aigu ou galopant,” and cites the observa- 
tions of Bucquoy, Duguet, Jaccoud, H^rard and Cornil in similar 
acute cases, but omits bibliographical references. Bard^^ quotes 
Marfan’s description of the clinical picture as follows: “The 
disease, primary or secondary, develops with an astounding rapidity. 
In the midst of perfect health the patient begins to cough, exhibits 
an excessive dyspnea and dies in a month with progressive asphyxia; 
the diagnosis most frequently made is acute phthisis.” Simulation 
of bronchitis, pneumonia, tuberculous phthisis or acute tuber- 
culosis, and particularly caseous pneumonja affecting chiefly the 
base, as well as of pleural effusion or empyema is described by 
Roberts and Perkins Osler^® gives brief mention to the “acute 
galloping pleuropneumonic form.” 

Several examples are found in the literature of simulation of 
pneumonia by secondary lung tumors. It may be that in many 
of these cases true pneumonia has been present in addition to the 
metastatic tumors. Burt^ says: “As the tumor grows, reactive 
. inflammation is apt to be set up, and in the lung the inflammation 
is usually catarrhal.” Tyson and FusselP® speak of reactive 
priemnonia in tmnors of lung as being the probable explanation 
of the time-honored symptom of prune-juice sputum, and also of 
the fever in these cases. On the other hand, Hellendall” thought 
that in his case the fibrinous pneumonia was an intercurrent affec- 
tion, and prepared the soil for the growth of the metastases. In 
this case one and a half months following removal of a fibromyxo- 
sarcoma from the buttock a typical attack of pneumonia occurred, 
the temperature reaching 40.4° C., and a crisis occurring on the 
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tenth day. Following the crisis, however, the patient failed to 
recover, and showed symptoms and signs wliich were thought to 
be due to a postpneumonic phthisis, death ensuing one and a half 
months after onset of the pneumonia. Autopsy showed extensive 
secondary deposit of a tumor in the lungs identical in structure 
with that which had been removed from the buttock. 

Others who have directed attention to s^nnptoms suggestive of 
pneumonia in cases of rapid dissemination of secondar}'^ tumors in 
the lungs are Fowler and Godlce,i® Martin/® Mix®® and Sternberg." 
Mix’s patient had had a breast removed for carcinoma, and an 
operation for recurrence, yet a diagnosis of pneumonia was made, 
a blood culture was reported positive for pneumococcus and a 
great deal of laboratory investigation was made. To Mix the 
significant feature of the phj’^sical signs was that breath sounds 
were for the most part absent over the bases despite the presence 
of marked dulness. His comment seems justified: “When one 
approaches a patient who has had carcinoma of the breast, with 
a recurring nodule which has been removed by a surgeon, attention 
should at once be directed to possible carcinoma metastases. If 
you go into a field in which wheat has been sowed you expect to 
find wheat, and if you investigate a patient who has had carcinoma 
and who is sick, you will exj^cct to find carcinoma metastasis. In 
such a case one ought not to look for Bright’s disease, and make 
elaborate blood and urine chemical tests or immediatclj’’ start mak- 
ing blood cultures; one should rather first examine the patient, 
and then having found out what the patient shows on physical 
examination, should at once direct investigative work toward these 
findings.” 

That acute plcuri.sj'' is often simulated by metastatic pulmonary 
growths was noted by Laennec®^ (cited by Unverricht,®® who also 
quotes Trousseau as stating in his Lemons de clinique medwale that 
we possess no reliable sjnnptom which puts us in a position to 
recognize the nature of the disease— pleural effusion). Dieulafoy®® 
says: “Hemorrhagic pleurisy in cancer may arise quite suddenly, 
like acute pleurisy. . .” Montel and Hauvuy®^ have recently 

reported a case in which sarcoma of the thigh had been developing 
for four or five months without attracting attention, and in which 
suddenly’’ dyspnea from a hemorrhagic purulent pleural effusion , 
appeared and proved rapidly fatal. 

Acute miliary tuberculosis was so closely simulated in a case oi 
Zinn,®® a pregnant woman, aged thirty-one years, with a chorio- 
epithelioma, that an erroneous diagnosis was made. The clinical 
picture was at first dominated by marked dj'^spnea and cyanosis, 
together with hemoptysis and frequent vomiting. After a few 
days there was a sudden attack of extreme shortness^ of breath, 
c/anosis, fever (38.3° C.) and diffuse capillary bronchitis. _ 

This paper deals only with secondary lung tumors, but it may not 
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be out of place to mention at this point that the acute onset also 
occurs in primary lung tumors, as stated by Marfan, Passler^® 
and others. 

Case Reports. The following cases have come under observation 
at Memorial Hospital since January, 1923. For the sake of brev- 
ity only the pertinent facts of each history are given. 

Case I.— A. McK., a white girl, aged seventeen years, suffered 
from periosteal osteogenic sarcoma of the lower end of the right 
femur, for which she had been admitted, October 29, 1923. She 
had had a series of roentgen-ray treatments. 

On November 3, 1923, a roentgen-ray plate of the chest was 
negative for metastases. 

On November 25, 1923, her temperature suddenly rose to 103° F., 
and there was marked shortness of breath, pain in the right side of 
the chest and some cough, but no expectoration. The house 
surgeon after examination of her chest said that he thought she 
had pneumonia. However, on the next day, Novernber 26, the 
signs were those of a large pleural effusion on the right side, with 
a temperature of 104° F.; pulse, 144; repirations, 34. It was felt 
that the chances were that the illness was due to pulmonary meta- 
stasis with unusually severe reaction and pleural effusion. Thora- 
centesis obtained 14 ounces of blood-tinged fluid. There was a 
leukocytosis of 16,000. The next day, November 27, the tempera- 
ture had fallen to 102° F., and she felt better. 

On December 7, 1923, a roentgen-ray plate of the chest showed 
evidence of metastases. 

The patient continued to have a slight fever, the temperature 
fluctuating between 98.5° and 101° F., Anally subsiding by lysis 
after thirty-one days. 

Examination of the lungs on December 13 showed the following: 
Flatness, with absent or greatly diminished breath sounds and 
tactile fremitus at right base posteriorly and laterally. Over right 
base anteriorly decreased breathing and crackling and sonorous 
rales. Some decrease of breath sounds with faint crackling rales 
at left base laterally. Diagnosis: Metastasis to lungs; probably 
less fluid than before. 

On December 31, 1923, roentgen-ray plate of chest: “Previous 
report confirmed; sarcoma metastasis. Deposits throughout right 
side” (Fig. 1). ^ 8 

The patient died, February 9, 1924, at home, a little over two 
months following the onset of the lung symptoms. 


Case II.— G. H. W. a white man, aged forty-seven years, who 
had developed a small sore on the lower lip about two years before 
and who had been treated elsewhere for one year by various meas- 
ures, including high frequency electric current, violet-ray, cautery. 
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roentgen-ray and excision of tlie lip tumor, under a clinical diag- 
nosis of '' skin cancer.” Treatment had been continued at Memorial 
Hospital with radium, also under a clinical diagnosis of carcinoma 
of the lip. However, tissue removed from the left submaxillary 
region on April 23, 1923, in the course of a submaxillary dissection 
was reported as showing a “large spindle-cell fibrosarcoma of 
neurogenic type.” 

the patient was seen on March 28, 1924, he had been 
readmitted with a note that he had recovered from an attack of 
pneumonia at his home about six weeks before, and that his general 
condition was as a result somewhat below normal. There was still 
a non-ulcerated plaque of tumor tissue in the musculature of the 
chin 3| by 2 by -1 cm. 

Examination of the patient on March 28, 1924, revealed dulness 
with diminished breathing and a few crackling rales, together with 
some change in voice sounds at tlie right base. Similar changes, 
but less marked, were also present in the left interscapular region. 
There was a* soft subcutaneous nodule on the left chest wall, a soft 
lump over the spine of the right scapula and another lump, possibly 
a lipoma, over the lumbar region, (The first two lumps resembled 
neurofibromas in their consistence.) 

As the case was still being treated under a clinical diagnosis of 
of carcinoma of the lip, the marked discrepancy between this and 
the pathological report raised the question whether slides might 
not have been mixed in the laboratory. However, the signs 
described above were consistent with pulmonary metastasis, and 
if the patient really had neurogenic sarcoma of the lip (a rare 
tumor) there was more reason to fear lung metastasis than there 
would be if he had carcinoma of the lip. Therefore the following 
comment was made; “Signs may indicate a residuum of a pneu- 
monia, but if the pathological report of neurosarcoma refers to 
this case, question of lung metastasis should be investigated further, 
and I would suggest getting a roentgen-ray plate,” It was felt, 
too, that the presence of the subcutaneous nodules having a con- 
sistence like that of neurofibromas tended to confirm a diagnosis 
of neurogenic sarcoma, because a certain proportion of cases of 
neurofibromatosis develop sarcoma. 

On March 31, 1924, a roentgen-ray plate of the chest revealed 

“evidence of sarcoma metastases.” 

The patient was discharged on April 2, and died. May 3, 1924, a 
little over two and a half months after the onset of his supposed 
pneumonia. 

Case HI.-Mrs. C. R., a white woman, aged thhty-five years, 
had been treated at Memorial Hospital since January 2, 1924, for 
carcinoma of the cervix. (Pathological report; Plexiform epithe- 
lioma.) 
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Fig. 1. — Case I. Roentgen-ray plate made, December 31, 1923, confirming the 
finding of evidence of sarcoma metastases in the previous plate of December 7, 
1923. 
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The writer was asked to see her on June 20, 1924, on account of 
a severe cough and pain in her chest. The history with respect to 
her lung condition was as follows: Her mother had died twenty- 
four years before of tuberculosis. No other member of the patient’s 
immediate family had ever had tuberculosis, to the best of her 
knowledge. She had had no miscarriages. Five years before, 
during the influenza epidemic, she had had pneumonia, with com- 
plete recovery, and no subsequent cough. Her present pulmonary 
complaint began about March, 1924 (three months previously), 
and first appeared in the; form of a persistent cough. There WJ^as 
expectoration of “phlegm,” but no hemoptysis. Four weeks before 
there was a sudden onset of “pleurisy” without any history of 
exposure; the sjhnptoms had been pain in the right chest, with a 
temperature of 102° F. The fever lasted two days. She was in 
bed one week. When the writer examined her, on June 20, sFe 
complained of continual severe cough and of having had a severe 
pain in her left chest posteriorly for the past three days. 

The examination of her chest showed marked diminution of 
breath sounds at the bases all around, and in fact over the lower 
one-half or two-thirds of each lung posteriorly, without definite 
changes in the percussion note, tactile fremitus or voice sounds; 
Occasionally a faint crackling rale was heard at either base. Sibi- 
lant rales were heard high up in the left axilla. Slight changes in 
breath sounds were heard over the left upper lobe anteriorly. Her 
general appearance was good. From the history and physical 
signs a diagnosis of metastasis to the lungs was ventured. 

A roentgen-ray plate of the chest made at the same time was 
reported as follows : “ Chest plate reveals the presence of multiple 

rather discrete chcular dense shadows in the bases,- with evidence 
of peribronchial infiltration throughout the lungs, mOst marked in 
the right, with considerable thickening of pleura. Probably meta- 
stases, although bronchopneumonia or miliary tuberculosis should 
be excluded clinically” (Fig. 3). 

The writer felt fihat bronchopneumonia and miliary tuberculosis 
could be excluded clinically, considering all the features of the - 
history and the physical examination. It might be noted here 
that neither during this admission nor during her stay at the 
hospital in January had she shown any fever, and her pulse and 
respiratory rate were normal. 

She was discharged, June 21, 1924. The next note on her chart 
is that she was reported on September 5, 1924, as being very ill 
and confined to bed at home under the care of her family physician 
for “pleurisy.” Sometime between then and September 22 it was 
reported that she had died. . , 

Discussion and Conclusions. With closer observation of the course 
of cases of pulmonary metastasis and more careful analysis of their 
history, we are beginning to feel that a considerable proportion. of 
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these cases have a more or less acute onset, varying all the way 
from simulation of mild bronchitis or pleurisy to the most severe 
forms of acute respiratory disease. Unfortunately, the aetual 
onset of the respirator}’’ s}unptoms is not often observed by those 
who are concerned with the primary tumor. In many cases no 
physician is consulted at the onset, especially if it is comparatively 
mild. In other cases in which the onset is more stormy the family 
physician or some general practitioner who is not fully cognizant 
of the existence or the potentialities of the primary tumor may be 
called, and under the stress of the urgent need for treatment both 
physician and patient may overlook the importance of the history 
of a malignant tumor. Moreover, in view of our experience, it 
seems justifiable to say that, although the simulation of acute 
respiratory diseases by secondary lung tumors has been described 
by several writers, its description lias found its way into com- 
paratively few te.xt-books, and it does not seem that the profession 
at large is sufficiently on its guard against this infrequent yet 
important source of diagnostic and prognostic error. The diag- 
nosis is, of course, much more difficult when the primary tujnor 
is concealed, but if the possibility were always kept in mind that 
any case witli acute respiratory sjonptoms may be suffering from 
pulmonary metastases of some malignant tumor (or, for that 
matter, a primary lung tumor), the chances of error would be 
much less. 
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CILIARY INHIBITION OR DESTRUCTION IN TRACHEO- 
BRONCHIAL ASTHMA, WITH NOTES ON BRON- 
CHOSCOPIC TREATMENT. 

By William F. Moore, M.D., 

BRONCHOSCOPIST, DEPARTMENT OF DISEASES OF CHEST, JEFFERSON HOSPITAL, 

PHILADELPHIA. 


The object of this paper is to present results of bronchoscopic, 
histologic and bacteriologic studies in a series of cases from the 
Bi’onchoscopic Clinic of the Jefferson Medical College Hospital of 
Philadelphia. The majority of these cases are of many years’ 
duration and marked severity. Many have been studied thor- 
oughly in the other special clinics of the hospital. 

Theories as to the causative factors which are thought to pro- 
duce attacks of tracheobronchial asthma are legion, and time and 
space do not permit of their enumeration. One is impressed on 
reviewing the clinical material, and on bronchoscopic examination, 
with the fact that more than one cause underlies this condition. 

The speedy relief afforded the great majority of our cases has 
led us to believe that bronchoscopy alone, affording as it does a 
means of cleansing the overloaded mucous membrane of the tracheo- 
bronchial tree, temporarily alleviates the symptoms and yields 
relatively permanent results in many cases. This would seem to 
justify the conclusion that defective ciliary drainage is a factor of 
the utmost importance.^- ^ 

The question as to whether infection of the bronchi is primary 
or secondary is one of great importance, but difficult of solution. 
Our help in this must come from the internist and specialist who 
can point out the possible source. Primary cases have responded 
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pGrniciiicntly to tliis form of trcntmciitj sGcoiKlfiiy cases require 
of course, eradication of, or treatment at, the source. 

Technic. Asthmatic patients referred for diagnostic broncho- 
scopy and treatment are first given a complete pliysical c.xamination 
by the internist. Roentgen-ray studies are then made. As the 
majority of these cases liavc come tlirougli the asthma clinic, sen- 
sitization tests have been completed. T\o patient is bronchoscoped 
without having had a physical examination and roentgen-ray 
studies. 

At the first examination morphin is generally administered ii.ypo- 
dermically in doses of from^ i to I gr. one hour before broncho- 
scopy. No general anesthetic has ever been found necessary. In 
children no cocain is used, but in adults a 10 per cent solution is 
applied deep enough in the pliarynx to inhibit the function of the 
superior laryngeal nerve.^ This is applied by means of a swab on 
a curved applicator forceps and repeated once. 

There is no contraindication to a bronchoscopic examination 
during an asthmatic attack in the t.ype of cases herein jeferred to. 
Preliminary medical examination has usually eliminated so-called 
“cardiac asthma” and other conditiojis in whicli there is no indi- 
cation for bronchoscopy. 



Collection tube for aspirated material. 


Bader iologic Sirccivicn.s. Specimens are obtained bronchoscopi- 
cally, uncontaminated by oral secretion, by two means: Either by 
swab or, where the secretion is not too viscid and is susceptible of 
aspiration, it is drawn into specially devised tubes which are inserted 
between the aspirating bronchoscope and the rubber tube from the 
suction pump. The tubes are sealed for laboratorj'^ examination 
later. Specimens are immediately “planted” on human blood 
agar-agar and slide smears made by Dr. George R. Moffitt, one 
of the group, who will present the results of his work in another 
paper."* An abstract of some phases of his work is given in a sub- 
sequent paragraph. 

Bronchosco'pic Treatment. Two methods are employed to rid the 
mucous membranes of the trachea or bronchi of their oiwload o 
secretion, namely, sponging where the secretioiy is thick and tena- 
cious or by aspiration, either through the special aspira,ting bidm 
choscope or with a separate aspirating tube inserted tlirough and 
beyond the bronchoscope. Forceps are ordinarily hot required idr 
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this. A solution containing 10 drops of a 10 per cent solution of 
cocain and 20 drops of adrenalin solution (1 to 1000) in 1 fluid- 
ounce of normal saline as a vehicle is then instilled, using 5- cc in 
each main stem bronchus. A 10 per cent solution of silver nitrate 
has been applied to localized areas in certain cases and in others 
guaiacol in 5 per cent and gomenol in 20 per cent strength have 
been used. However, the adrenalin-cocain combination above 
mentioned, which we know as the “asthma solution,” is the one 
most frequently employed.. 

Admission to hospital is not required, and the number and fre- 
quency of treatments generally depends, after the first two bron- 
choscopies, on the character and frequeney of the asthmatic attacks, 
the patient being instructed to report at weekly intervals, so that 
'accurate data may be kept. Some patients require but three or 
four bronchoscopic treatments, while others have needed as many 
as eighteen. 

Vaccines. One week after the diagnostic bronchoscopy (at 
which specimens are taken) the autogenous vaccine is ready for 
administration. This is given at four-day intervals in ascending 
dosage, as outlined by Dr. Moffitt. This part of the treatment 
is either carried out by the physician referring the case, or the 
patient returns to the asthma clinic for its administration. 

Bacteriology and Vaccines. Among the various organisms the 
Streptococcus viridans. Streptococcus hemolyticus or a hemolytic 
strain of the Staphylococcus aureus, in pure culture or associated, 
are conspicuously present in nearly all cases of asthma. Their 
role may be (a) causative factors, or (6) secondary invaders respons- 
ible for a primary bronchitis upon which the asthma develops. It 
is reasonable to believe, and this belief is supported by our results, 
that the use of autogenous vaccines prepared from the organisms 
found would give promise of establishing, as permanent, the rela- 
tive cures which have been effected by local treatment, especially 
by the assistance of ciliary drainage to be aceomplished by bron- 
choscopic aspirations. 

The organisms recovered from the secretions of asthmatics, 
removed by the bronchoscope without oral contamination, show 
a marked degree of attenuation, which may account for the non- 
occurrence of metastatic infection. This does not, however, ren- 
der vaccines prepared from them less potent, for loss of virulence 
of an organism does not, in any way, affect the efiiciency of the 
vaccine. 

Classification of Cases. From the standpoint of results obtained 
it has seemed logical to assume that the twenty-seven cases herein 
reported should be grouped in a broad, but convenient, classifica- 
tion, as: (1) Those with bronchoscopically evident active sup- 
purative tracheobronchitis (2) those. with a bronchoscopically 
evident chronic passive congestion. In the first group are placed 
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all those showing an inflammatory mucosa with a great deal of 
secretion. In the latter are placed those cases in which the mucosa 
has assumed the bluish-red, leathery appearance, with little or no 
secretion, or those with inspiratory or exjiiratory collapse of the 
bronchi, also with little secretion. It has seemed to us that a true 
infection was responsible for the major (first) division, while in the 
second group factors outside the tracheobronchial tree were respons- 
ible for a continuation of the symptoms; and the local infection, if 
any, was secondary and plaj^cd a minor role in causing attacks. 
We are cognizant of the fact that this division is open to criticism 
from many angles, and that the borderline is rather haz3’^ in some 
cases still it is necessary for workers in this field to have some 
criteria for classification that may serve as a basis for therapeutic 
indications from which they may reasonably expect to get results. 


TABLE I. 

C1.ASS I. — TnACHEOBRON’cnms Present. 


No. Resui/t. 


3 . . 


. Great improvement; no attacks in eight months. 

4 . . 


. Improved. 

5 . . 


. Improved 

0 . . 


. Improved. 

9 . . 


. Marked improvement. 

10 . . 


. Improved; no attacks in four months. 

11 . . 


. Improved. 

12 . . 


. Greatly improved 

13 . . 


. Greatly improved. 

14 . . 


. Improved. 

15 . . 


. Improved. 

IG . , 

« * • 

. Improved; no attacks in two years. 

17 . . 

« • • 

. No change. 

19 . . 


. Pansinusitis; referred for diagnostic bronchoscopy 
only. 

20 ' . . 


. For diagnostic bronchoscopy only. 

21 . . 


. Attacks decreased in severity and frequency. 

22 . . 


. Improved; one attack in four weeks. 

23 . . 


. Improved ; no symptoms for one month before dis- 
charge. 

2G . . 


Improved. 

27 . . 


For diagnostic bronchoscopy only. 


Crass II.— Tracheobronchitis Absent. 

1 . . 


. Temporary relief. 

2 . . 


. Temporary relief. 

7 . . 

• • • 

No relief; probably due to a postpneumomc sup- 
puration. 

8 . . 


. Unimproved; diagnosis; cardiorenal disease. 

18 . . 


. No change. 

24 . . 


, Temporary relief only. 

25 . . 


Referred for treatment for pansinusitis. 


Reports of Cases. In presenting the following tabulations of 
cases it will be noted that none has been pronounced cured, although 
two years have elapsed in one case since having an attack. When 
a case can be pronounced permanently cured seems justly to be a 
much mooted question with the internists. It would seem that tor 
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the purposes of determination of the efficiency of treatment a 
patient free from attacks for a year might be called a relative cure. 

Ciliary Movements and Histology of^ Ciliated Cells. Dr. George 
E. Moffitt^ has made a most interesting and important report of 
the results of his work with us at the Bronchoscopic Clinic in a 
paper on the pathologic histology and bacteriology of asthma. 
With his permission we here present some of his observations which 
are pertinent to our subject: 

“The bronchial columnar epithelial cells are 40 to 50 micra long 
and 10 to 14 micra in diameter. Together with these cells are 
ciliated spherical cells which do not appear to be the goblet cells 
that are normally present in the bronchial mucosa. 

“There are as many as 480 cilia attached to a cell. Works on 
histology have given the number as 12 to 25. The ciliary move- 
ments are at the rate of 360 a minute or 6 a second. There is a 
secondary ciliary movement which forces secretion and foreign par- 
ticles from the bronchial wall into the lumen. The cilia are 18 to 
20 micra long. The only reference found upon this subject gives 3 
to 5 micra as their length. 

“The basal or root process (not mentioned by any treatise on 
histology) apparently connects the cells of the free edge or upper- 
most layer to the basement membrane. 

“One or more of the following changes occur in the ciliated 
columnar epithelial cells of the asthmatic: (1) Loss of the ciliary 
motion which produces a current; (2) complete' loss of ciliary 
motion; (3) actual loss of the cilia; (4) fatty degeneration of the cell. 

“Regeneration of Ciliated Epithelium. The question arises as 
to the character of regeneration of the destroyed epithelial cells 
and repair of the injured bronchial mucous membrane. It is a 
well-known pathologic fact that mucous membrane, in general, 
regenerates more rapidly and more perfectly than any other tissue. 
At the same time it is uncertain as to whether a cell from which 
the cilia have been removed by trauma or disease could replace 
those lost processes by new ones. 

“There seems to be no reason why this should be considered 
impossible, and our observations lead us to believe that replace- 
ment of cilia or ciliated cells, lost by disease, with new cilia or new 
ciliated cells does take place. The cilia, as has been stated, are 
connected with delicate intracellular fibrillse within the superficial 
parts of the cell and are in all probability continuous with these 
fibrillse, each of which in turn is connected with and controlled by 
two-minute bodies of centrosomic derivation. It is not inconceiv- 
able that when a cilium is lost these bodies may cause the fibrillum 
to grow and extend beyond the cuticula as a new cilium. This 
would be a repetition of the process that goes on in each normal 
nonciliated cell as it reaches the free surface of the stratified layer 
of cells, for the cells beneath the surface, as has been previously 
stated, possess no cilia. 


X 
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“However, if it is true that lost cilia cannot be replaced new 
ones, the general process of repair of the bronchial mucosa would 
not be long delayed, for the injured surface cells would soon be 
exfoliated, as are all surface cells of stratified epithelium, squamous 
or columnar, and their places taken by the underlying cells which 
would acquire their cilia by the ordinary physiologic process, what- 
ever that may be. 

“If the destructive process were deeper than the epithelium, 
involving the basement membrane and tunica propria, an ulcer 
would result and the process of repair would involve the formation 
of granulation tissue, new fibrous tissue and the proliferation of 
new epithelial cells from the uninjured cells at the edge of such 
ulcer. 

“Deep ulceration, however, as has been repeatedlj'’ demonstrated 
by bronchoscopy and autopsy, does not occur in asthma,” 

Summary. 1. Practically all cases which have come to us for 
treatment liave shown on roentgenographic study peribronchial 
thickening to a marked degree in some part of the lung; in some 
cases general. 

2. Those cases associated with a demonstrable tracheobronchitis 
have responded best to bronchoscopic treatment. 

3. Ridding the tracheobronchial mucous membrane of secretion 
will in itself temporarily benefit all cases. 

4. "Wliile temporary relief follows these bronchoscopic treat- 
ments, permanent relief necessitates intrabronchial medication; 
the administration of vaccines made from the organism recovered 
directly from the bronchial secretions; a general attention to 
hygiene and an abundant diet, the same as for tuberculous patients. 

5. Regeneration of the ciliated epithelium occurs very rapidly 
after the secretion, which as inhibited its action, has been removed 
either by aspiration or swabbing. 

6. Impairment of ciliary action has been conclusiveb^ demon- 
strated. Its restoration is imperative for lasting improvement. 
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CHRONIC MEDIASTINITIS. 

By Leila Charlton Knox, M.D., 

ASSISTANT ATTENDING PHYSICIAN, ST. LUKB’S HOSPITAL, NEW YORK. 


Mediastinitis is a condition wliicli, though always mentioned 
in academic discussions of tlioracic disease, rarely assumes any 
great interest either clinically or pathologically, so much more often 
are symptoms referable to organs rather than to tlieir supporting 
tissues. As a cause of death the disease is certainly infrequent, if 
we inelude only tliose cases in which the condition is not associated 
with a serious lesion of heart, vessels, bronchi or nodes. 

Everyone is familiar with the effects of primary or metastatic 
neoplasms which give rise to thoracic symptoms, but the present 
paper deals only witli a smaller group of cases, unquestionably 
inflammatory, in which the mediastinal lesion far exceeds both in 
extent and activity any other manifestation of disease. These 
eases may usually be differentiated pathologically and clinically 
from so-called indurative and mediastino-pericarditis, for the latter, 
while occasionally resulting in great fibrous thickening of the medi- 
astinal tissues, also involves especially the pericardium from which 
it proceeds. 

The condition is probably nearly always due either to tuberculosis 
or syphilis; but very rarely other agents which produce granulomata, 
such as the mycoses, may be the excitants, or an interstitial form of 
Hodgkin’s disease may give rise to mediastinal symptoms. These 
two are unusual. Scarlet fever, measles, and acute rheumatic fever 
have each been said to have given rise to productive mediastinal 
lesions, and in these cases it is possible that a streptococcus is the 
invading organism. 

The symptoms are due to compression or invasion of important 
structures, and therefore may be eitlier anatomical or reflex. physio- 
logical phenomena. In such a case observations of the underlying 
lesions may contribute directly to our understanding of clinical 
symptoms. 

Clinical History. The patient was a negro woman, aged twenty- 
seven years. She was admitted to St. Luke’s Hospital on the 
medical service tlaen in charge of Dr. F. Warner Bishop, to whom 
I am indebted for the clinical notes. 

Upon arrival the patient was tliought to be in fair general con- 
dition, and a tentative diagnosis of bronchial astluna was made, but 
the onset of extreme dyspnea shortly showed her to be by no 
means out of danger, and she died of respiratory failure, less than 
twenty-four hours after her entrance into the institution. For this 
reason only a brief history is available, and few pathological exam- 
inations had been made. Unfortunately blood for a Wassermann 
reaction had not been taken. 



SOS 


ivK^ox: cimoNlO jiKDiAs'riNiTis 


The history stated that her chief complaint was recurrent attacks 
of nausea and vomiting, occurring over a period of ten montlis. 
Tile first attack had begun after eating, and was followed b}’’ retro- 
sternal pain and wheezing inspiration, with slight hemoptj'-sis. 
TJiere was no fever, but the patient had been so prostrated as to be 
unable to work for one week. A similar attack had occurred two 
months later, and since that time there had been increasing nausea 
and distaste for certain foods. For one week before her admission 
tliere liad been frccpient vomiting, induced at times even by taking 
water. 

In spite of tlic predominance of gastric symjitoms in this histo”'' 
her chief difficulty wlicn seen by the ambulance physician 
extreme dyspnea, and although expiration was labored, insp’ 
was still more difficult. 

Tile physical examination showed a young colored woman ivitii 
eccentric, irregular pupils, whicli reacted sluggishly to light and 
accommodation. The lungs were resonant and the breath sounds 
wheezing and asthmatic, with dry sonorous rales throughout, more 
on the right side. Other physical signs were normal. 

The blood count wjis normal. The urine contained considerable 
acetone. Tiic systolic blood pressure was 130 mm., but tlie usual 
cycle of changes in the sounds could not be detected and no diastolic 
level could be determined. A provisiom'd diagnosis of bronchial 
asthma, due to foreign protein sensitization, was considered, 
although the unequal pupils suggested a syphilitic infection, and 
the possibility of an aneurysm was kept in mind. The roentgeno- 
gram of the thorax, showing the trachea displaced to the left, seemed 
to confirm this idea (Fig. 1). JDeath followed the morning after 
admission, and an autopsy was performed two hours later. 

Gross Pathology. At autopsy tJie positive findings were as 
follows: inequality of the pupils and pigmented, parclunent-h vc 
scars on tlie dorsa of the feet, tlic legs and the chest. The liver was 
attached to the diaphragm and the anterior abdominal wall by 
numerous rather fre.sh, veil-like, fibrous adhesions. The capsule was 
slightly thickened and section showed slight changes due to chronic 
passive congestion. The gall bladder was small, the wall somevMa 
thickened, and the bile within it inspissated and tenacious. le 
spleen likewise showed numerous fibrous adhesions to tlie surface, 
a thickened capsule, much fibrosis, and very much dimmisie 
Ijunphoid markings. Both kidneys were smaller than normal, le 
left weighing 75 gm. and tlie right 100 gm. The capsules were 
somewhat adherent and there were depressed scars scattered oAer 
the surfaces of both. The left ovary contained a small deimoi 

cyst. . 

Both lungs were attached at the apices by fibrous adnesions. ^ 
The right did not reach to the diaphragm, a small quantity or air • 
undoubtedly being present in tliis pleural cavity, as was indicated 




Fig. 1. — Roentgenogram of thorax, showing moderate widening of the medias- 
tinal shadow and the prominent convexity of the aorta which was rotated anteriorly 
,_,and the trachea displaced to the left. Pneumothorax, right pleural cavity. 



Fig. 2. — Photograph of right lung, aorta and the fibrous mass in the mediastinum 
surrounding all structures, a. Right lung; b, right auricle; c, ascending aorta; 
d, tumor-like mass in mediastinum. 



Fig. 3. — Pliotoinicrojimph of typical area of the mass, .showing the broad keloidal 

strands of hyaline tissue. 


Fig. 4.— Granulomatous area with masses of round cells and necrotic zone with 

fragmented and pycnotie nuclei. 









Fig. 5. — Photomicrograph of a vascular field, all the vessels having extremely thick 

hyaline walls. 



Fig. 6.— High-power photomicrograph of an artery, showing marked endarteritis 
and degeneration of the media and adventitia. 
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by the roentgenogram. Both lower lobes were dry, well aerated, and 
in small areas emphysematous, rupture 'of an air vesicle probably 
accounting for the pneumothorax. The bronchioles contained no 
mucus or other exudate. The right upper lobe was small, firm, 
poorly expanded, and densely adherent to the large mediastinal 
mass which formed the most conspieuous feature of the thoracic 
contents (Fig. 2). There was a small amount of bronchopneu- 
monia in this region, extending outward from the medial surface 
of the lung for a distance of 1 to 2 cm. witli an especially dense 
fibrous mass beneath the apical adhesions, an area suggesting organ- 
izing pneumonia. This entire upper lobe was somewhat atelectatic, 
while the middle and lower ones showed compensatory emphysema. 
The entire superior and middle, and part of the dorsal mediastina 
were completely filled with a solid tumor-like mass, about 6 cm. 
in thickness anteroposteriorly. It extended from the suprasternal 
notch to the pericardium and protruded anteriorly nearly to tlie 
stermun, presenting a hard, rounded convexity, at first suggesting 
an aneurysm, though very much more resistant. All the structures 
of the middle mediastinum were adherent or included within the 
mass, the aortic arch was displaced to the left of the median line 
and twisted into the anteroposterior plane. The aortic wall, how- 
ever, was only loosely adherent to the mass, except at the root of 
of the neck, where the left common carotid was also invaded and 
constricted. The right innominate artery was tlms forced to take 
an oblique course across the root of the neck, and both it and the 
right carotid could scarcely be separated from the infiammatory 
tissue. The trachea was displaced to the left, as had been noted in 
the roentgenogram of the thorax. The left innominate artery was 
relatively unaffected. The left bronchus was infiltrated, especially 
over the inferior and anterior portions of its circumference. The 
right main bronchus, however, was much more seriously infiltrated 
and constricted, and was held rigidly fixed in the new tissue, while 
its lumen, not half a centimeter in diameter, could only be opened 
witli difiiculty with the point of the scissors. 

The superior vena cava was surrounded and infiltrated throughout 
the whole of its course, more completely, however, posteriorly than 
elsewhere, as a solid mass of the growth intervened between it and 
the pericardium. The lumen of the artery was not completely 
obliterated, but admitted only a small probe, and the great indura- 
tion and inelasticity of the mass seemed to prevent any expansion 
of the venous wall. The endothelium, however, remained smooth. 
The right internal jugular vein was constrieted at its inferior end 
just above the point of its union with the subclavian. The left 
innominate vein was greatly encroached upon by the mass through- 
out the lower 2| cm. of its course, its lumen reduced to a mere 
slit, and, like the superior vena cava, nonexpansible, though not 
tlirombosed. 
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TJie right vagus neiA^e was displaced forward and at the level of 
the subc]a^^an artery entered the fibrous tumor, from which it 
could not be dissected. The recurrent laryngeal nerve on the 
right side was also so infiltrated that it could not be traced below 
this level, tlie fibrous tissue 'reaching to the trachea. On the left 
side the recurrent laryngeal remained free, and the left vagus 
nerve was relati\'-el.y uniinmlved. Fatty tissue representing the 
atrophied thymus gland and small lymph nodes in the ventral 
mediastinum were not involved, but numerous anthracotic bron- 
chial nodes were completely surrounded by, and firmly embedded 
in, the inflammatory tissue. 

Microscopical Pathology. Sections of the mass show an enormous 
mediastinal overgrowth of connective tissue far beyond any 
which we commonly see in fascial planes, and certainly beyond any 
reparati^’'e demands. The tissue is almost entirely Ghrous, presents 
few nuclei, and has very limited blood supply (Fig. 3). Some of the 
foci of lymphocytes and other cells undoubtedly represent fragments 
of lymph nodes, but other areas are granulomatous (Fig. 4). The 
sections show uniformlj^ a preponderance of broad hyaline connec- 
tive tissue strands such as are seen in keloids, indeed one wonders 
whether the process is not to be regarded as of much the same type. 
It seems probable that infection caused an initial infiammatory 
reaction which, in healing, provided an extraordinaiy amount of 
connective tissue, and tliat hyalin degeneration supervened to the 
same extent as appears quite regularl,y in cutaneous scars in the 
negro race. 

Nerves are compressed and infiltx’ated to the point of atrophy, 
and the vessel walls are constricted and tlieir lumina mudi reduced. 
Groups of small newlj' formed vessels witli intact endothelixun and 
homogeneous, collagenous, outer walls are seen (Fig. 5). The walls 
of the older arteries are tliickened by proliferation of the subendo- 
thelial fibrous tissue, and degeneration of the media has extended 
so far that it is difficult to recognize each coat (Fig. 6). The 
thoracic aorta shows an extraordinarily diffuse degeneration of the 
media, chiefly myxomatous. The other coats are little affected. 
Extensive perivascular infiltration is seen only in the adventitia 
of the aorta. 

The apical lesion in the lung is of a chronic inflammatory type 
also. It is compressed, very poorly expanded, shows a diffuse 
growth of new fibrous tissue, many nodular collections of lympho- 
cytes, and, very rarely, a giant cell. In some ways, therefore, there 
is a resemblance to tuberculosis, but endothelial cells and tubereles 
are extremely infrequent compared to tlie extent of the infiltration. 
It is possible that tuberculosis and syphilis may exist here together. 

The peribronchial nodes which are included in the sclerotic tissue 
show almost complete obliteration of normal structure, only a 
portion of the peripheral sinus and a small amount of the lymphoid 
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tissue remaining. One giant cell, about which are scattered a few 
endothelial cells, was found in one of these portions of nodes. This 
lesion does not justify a diagnosis of tuberculosis, for the absence 
of caseation and the replacement of the rest of the node with the 
dense sclerotic material suggest rather a syphilitic granulorna. 
Other nodes are deeply anthracotic and show diffuse hyaline deposits 
along the course of the reticulum. 

The cardiac muscle shows some atrophy throughout, but the 
only inflammatory change is a very slight round-cell infiltration 
underneath the endocardium. 

The liver cells are slightly atrophic, due to chronic passive conges- 
tion, and small foci of round-cell infiltration in the perilobular tissue 
are present. This is of uneven distribution and represents an early 
stage in a cirrhotic process. Productive inflammation is not seen. 

The spleen shows also a well-marked chronic passive congestion, 
but little or no fibrosis. 

A Levaditi stain of these tissues failed to show spirochetes. 

Literature. The clearest description of this condition is to be 
found in a short paper by Lian, published in 1913. The author 
believed that a fibroid tuberculous mediastinitis attacks the inferior 
mediastinum, and that even the rapidly caseating forms with abscess 
formation, which may originate in the superior mediastinum, usually 
follow down the fascial planes and present inferiorly on the peri- 
cardial surface. Syphilis, on the other hand, is a disease of the 
superior mediastinum. A third diffuse form involving both is 
very rarely seen. In the syphilitic cases tlmee types are described: 
the respiratory, which is characterized by inspiratory dyspnea, a 
whistling stertorous type of respiration, rapid, diminished breath 
sounds, substernal retraction, cyanosis without edema, and attacks 
of suffocation due to pressure on the recurrent nerves. In the 
superior vena cava type, which, it is generally agreed, is the most 
frequent one, the symptoms are almost entirely circulatory and 
respiration is difficult only on effort. Precordial pain, tachycardia, 
headache and epistaxis are seen, and cyanosis, which may be very 
intense or which may be present only when stooping over. The 
edema may be limited to the eyelids, conjunctivse, parotid and 
supraclavieular regions. 

Osier also gave considerable attention to the subject of superior 
vena cava thrombosis, collecting 29 cases. He differentiated 
between the clinical pictures produced by thromboses of each of 
the three great veins, describing the type of superficial venous 
dilatation characteristic of each. The venous dilatation of the 
superior type is chiefly vertical and appears in the eyelids and over 
the root of the neck and the first rib where prominent, parallel veins 
appear at right angles to the line of the rib. A connection is 
established with the perforating branches of the internal mammary 
veins. The anastomoses with the superficial epigastric veins take 
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place clown the front of tlie thorax, and to a much less extent by 
wa.v of the veins around the umbilicus and xiphoid. This may be 
difl’erentiated from the picture in cases where the inferior vena cava 
is obstructed. A patient with this tjT)e of obstruction presents on 
the lateral chest walls enlarged thoraco-epigastric veins which enter 
the apex of the axillce, anastomosing in the iliac regions with branches 
of the superficial epigastric veins. In portal obstruction the axillary 
trunks and parasternal branches are large, but tlie greatest dilata- 
tion is over the region of the diaplu’agm. Osier states tliat com- 
plete thrombosis of any one of tliese tliree veins may exist for 
years witli reasonablj’’ good healtli and freedom from discomfort. 

jNIore lately Howard has taken a somewhat different view from 
that of the French writers regarding the etiology, belie\ung tliat 
most of tlie cases are tuberculous, and only a small proportion 
sj’philitic. He described in 1915 2 nonfatal cases, 1 of which had a 
long duration, seven years, witli very marked dyspnea and cyanosis, 
hemoptysis and cough. Improvement occurred and was thought 
to be due to a regression and healing of the tuberculous process. 
Howard's second case is of tlie inferior mediastinal type, witli 
adhesions, pericardial and pleural, due to emp3’’ema and possibly 
pericarditis. 

The French writers, however, maintain the importance of sj^ph- 
ilis as a factor, and Lian’s paper is obviously the result of their 
observations. 

The case of Comby is one of the few in whicli tlie clinical findings 
were substantiated by autopsy. In 1892 the patient was seen first 
with signs of obliteration of tlie superior vena cava and attacks of 
suffocation and retrosternal oppression. Syphilis had been present 
for six years and had been practically untreated. The sjTnptoms 
were alarming; extreme congestion of the face, defective sight and 
hearing, headache, epistaxis and attacks of dyspnea with cyanosis. 
Under mercurial treatment tlie symptoms.subsided, but coincident 
with this improvement tliere developed an anastomotie circulation 
which remained very obvious for seven years. The patient died 
in 1906 of general paralysis, and at autopsy tlie anterior mediastinum 
was filled witli a mass of fibro-adipose tissue tightly adherent to 
the trachea, bronchi, and great vessels, especially the superior vena 
cava. 

Sebillotte in a thesis published in 1912 analyzes 31 case records, 
but few are complete from the pathological standpoint. The autiior 
mentions syphilis as the chief agent and thinks that tlie original 
lesion may be a syphiloma of the trachea or of one of the bronchi. 
The terminal state of such a lesion is seen in sucli a specimen as 
was taken at autopsy from the case of Brander and Holroyd, but 
the early stages are rarely seen. _ 

Renault in 1913 reviewed tlie subject and described a case whicli 
clearly belongs in this group clinically, though patliologically we 
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must reserve some doubt. The patient was a woman, aged thirty 
years. In 1909 she had pain in the anterior part’ of the thorax 
and sense of oppression. At times she suffered much pain and 
was cyanosed, with alternate aphonia and dysphonia.^ The symp- 
toms were improved by medication with iodids, but in 1912 again 
appeared. Dyspnea became very severe and asthmatic -attacks 
frequent, the thorax painful, dysphonia intermittent. The radio- 
gram showed a heavy shadow in the mediastinum and the Wasser- 
mann test was positive. The symptoms again greatly improved 
under treatment with iodids, mercury and arsphenamine. 

Others, as Blankenhorn, believe the obstructive respiratory types, 
which resemble the bronchial astluna cases, to be due to syphilis 
of the large vessels, usually the aorta, but oceasionally the vena cava. 
Blankenhorn mentions, also, as most writers do not, the peculiarly 
varied character of the symptoms— the paroxysmal change in pulse 
rate and respiration, the sudden changes in lung volume, the 
laryngeal crises and bi-tonal voice or aphonia — a picture which is 
well shown in the writer’s case. 

We are indebted to Harris for the most complete survey yet made 
of mediastinal conditions as a whole, and while present metliods of 
diagnosis would undoubtedly change some of his tabulations, they 
are, in general, no doubt very accurately made. Of the 185 cases 
which this author studied, he was able to find only a small group 
of chronic nonsuppurative inflammatory cases, and of these but 
one is of the type under consideration. It is described by him as 
“characteristic mediastinitis proper.” There was “excessive fibroid 
induration of the upper pleurse and lungs with matting in the upper 
mediastinum suggesting tumor, also apical tuberculosis with cavi- 
tation and extensive pleurisy. The pericardium was not affected.” 

Many cases characterized by progressively increasing dyspnea 
and cachexia, even when syphilis is known to be present, do not 
justify a diagnosis of mediastinitis, for in' these a tumor or an 
aneurysm has been found at autopsy much more often than the 
fibrotic lesion of the fascia alone. Davis, however, reported with 
autopsy findings a lesion closely resembling the one under considera- 
tion, but with complete obliteration of the superior vena cava, due 
to an old thrombosis and periphlebitis. 

Diagnosis. A study of the literature of the subject shows, there- 
fore, that a diagnosis has most frequently been made solely upon 
clinical grounds — with perhaps a corroborative positive Wassermann 
reaction in the more recent cases— but often the therapeutic test has 
been the sole dependable basis for establishing a differential diag- 
nosis. The older cases cited show that this has been given the 
weight of evidence most often, but we cannot overlook the fact 
that many cases of mediastinal pressure are yearlj’^ seen upon 
which an accurate diagnosis is never made. If the therapeutic 
test of mercury and iodids fails in a late stage of the disease, the 
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fact offers not even negative evidence, for a mass so avascular, so 
extensively fibrotic and hyaline and so unabsorbable, such as this 
tumor is, could not be expected to be influenced particularly by 
medication. Even careful clinical observation may leave a margin 
of doubt as to whether sj^philis is the sole eause or merely coincident; 
whether it has damaged primarily tlie coronary vessels and so the 
mjmeardium, or whether the obstruction is just above the heart. 
Difficult to differentiate also may be a severe S 3 'philitie degeneration 
with the peculiar tj'pe of cj^anosis, dj'spnea, and secondar.y polj’’- 
cytlicmia described by Ayerza and later by Warthin. It* is also 
difficult to determine whether the aorta or one of its larger branehes 
is the principal site of damage. Multiple small aneur.vsms have 
frequentl.v been seen in the aortic arch, which if tliejy happen to 
protrude in the antero-posterior plane without a notieeablj’’ widened 
areh, arouse little clinical interest. A thjunus large enough to be 
of clinical importance is a great raritj' after ehildliood, and it is 
rather the tumors of this gland which are entitled to serious consid- 
eration in adults. A substernal aberrant tli.yroid has been seen 
but not with sufficient frequenej-^ to permit of probable diagnosis. 
Enlarged tubereulous Ijunph nodes are of course bj’’ no means rare 
and in some cases, as in this and in Howard’s, probablj’^ such a 
cause cannot be excluded. Hemoptj^sis has occurred in botli dis- 
eases. The productive or granulomatous pneumonia of s.vphilis 
usually affects the lower lobes most prominently. The pneumo- 
thorax at first glance suggests tuberculosis, but with extreme 
d 3 ^spnea and emph.ysema it ma^'^ occur in other diseases. Hodgkin’s 
disease and ljunphosarcoma are often primary' in the mediastinal 
nodes, but so frequentlj’’ do thej’’ involve the cervical or axillarj" 
chains that confirmatorj' evidence is usuallj' obtained in tliis waj'^ 
and a diagnosis of these diseases is rarelj' considered conclusive at 
present unless it is made from examination of excised tissue. Other 
types of malignant disease, as the small cell or other widel.y infil- 
trating tj'^pes of carcinomata from a latent tumor of stomacli, bile 
ducts, or breast, maj’^ so closety simulate s.yphilitic mediastinitis as 
to require considerable time and observation to make a diagnosis. 
The trachea, bronchi and recurrent nerves maj^ be to tlie same 
extent embedded in dense sclerotic tissue and respiration become 
equallj’^ difficult. , 

Of the 29 cases of superior vena cava obstruction collected by 
Osier, 7 were found to be due to syphilis, and only 1 to carcinoma. 
Another series might give a different proportion, but sjqjhilis must 
be a relatively frequent cause. 

It is well to remember that treatment to be effectual must be 
begun early before destructive or sclerotic processes have pro- 
ceeded beyond the point of repair. 

An astlimatic etiology may generallj'^ be determined or eliminated 
by careful observation, of the symptoms. In our patient the earty 
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appearance and persistence of dysphagia, the hemoptysis, the 
inspiratory type of dyspnea, all suggested at once some other cause 
than foreign protein sensitization. The latter principle, while 
offering new and fascinating explanations for many obscure con- 
ditions, should not divert us from anatomical lesions, and no con- 
sideration of monkey fur or the proximity of rodents divert us from 
thorough physical examinations and precise observations. 

Conclusions. A case of chronic mediastinitis causing the death of 
a young colored woman is described. 

Syphilis is believed to be the etiological factor. 

The lesion is a dense hyaline connective tissue mass, with granulo- 
matous areas, sclerosing and constricting bloodvessels, nerves and 
the large bronchi. The infiltration and productive inflammation 
closely simulate in extent and effect a malignant tumor. 
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PRIMARY TUBERCULOUS PERICARDITIS, WITH REPORT 

OF A CASE. 

By William B. Rawls, M.D., 

NEW TORK. 

According to the literature, secondary tuberculous pericarditis 
is a fairly common disease but primary tuberculous pericarditis 
(m the pathologic as well as the clinical sense) is very rare. 
Hedblom, in a review of all the literature in 1921, found only 13 
cases proved by necropsy. Because of this rarity, I believe it 
worth while to add another case report to the literature. 
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Case Report. (Hospital No. 16492G.) A male negro, aged 
fifty-one years, was admitted to the Jiospital, May 27, 1924, com- 
plaining of («) pain over the heart, (b) shortness of breatli, (c) con- 
stant vomiting and (d) swelling of tlie feet. There was no liistory 
of tuberculosis in the family, and Jiis past history was unimportant 
in reference to present illness. Syphilis was denied. 

He was well and working every day until four months ago (Janu- 
ary 20, 1924), when he began to tire easily and was short of breath 
on doing his customary work. At this time there was no swelling 
of the feet and no cough. The shortness of breath gradually 
increased, and three months later it was so severe that he was 
foreed to quit work and go to bed. At this time he began to have 
dull aching pain over the heart, which was constant and did not 
radiate. He also noticed that on retiring at night his feet were 
swollen, but the swelling would disappear during the night. He 
now also began to have a dry and nonproductive cough. These 
s.ymptoms persisted, gradually growing worse until he entered the 
hospital one month later. One week before entrance to the hospital 
he began to vomit. At first he vomited only two or three times 
daily, but vomiting became more frequent until date of admission, 
when he was vomiting almost constantly. 

Physical examination, revealed orthopnea, anxious expression 
and marked dyspnea, which was increased on the slightest e.xertion. 
The pupils were equal and reacted to light and aecommodation. 
Deep reflexes were present and apparently normal. Lungs: There 
was evidence of consolidation over the lower left lobe posteriori}^ 
and congestion of the right lower and middle lobes posteriorly, as 
shown by the following physical signs: Expansion was poor and 
limited on the left. Tactile fremitus was increased over the lower 
right lobe posteriorly, but Avas absent over the lower left lobe poste- 
riorly. There Avas dulness on percussion OA^er the loAA^er left lobe 
posteriorly and decreased resonance OA^er the loAA^er right lobe 
posteriorly. Tliere Avas an absence of the breath sounds from the 
angle, of the left scapula downAA'^ard and suppression of breath 
sounds over the loAver right lobe posteriorly. There AA’^ere numerous 
small mucous rales OA^er the right lung posteriorly up to the angle 
of the scapula and anteriorly to the fourth rib, and in the infra- 
scapula region on the left. Heart: There AA^as no palpable thrill 
at the apex, and the apex beat Avas not felt. On percussion the 
area of cardiac dulness extended to the left to the posterior axillary 
line, doAA'nAvard to the sixth interspace and to the right 5 cm. from 
the midsternal line. On turning the patient from side to side there 
Avas a shifting in the area of cardiac dulness. The heart sounds 
AA'^ere very weak and distant, and Avere barely heard with a stetho- 
scope. No murmurs were present. , The apex rate Avas 130 per 
minute, extrasystoles were present (20 out of cA’^ery 130 beats), 
but there was no pulse deficit. Abdomen: The liver AA^as enlarged 
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about 6 cm. below the costal margin in the midclavicular line and 
was tender on palpation; there was no evidence .of ascites, but 
there was marked edema of the lower' extremities. The urine 
showed a strong trace of albumin. The blood Wassermann test 
was negative. The patient was given digalen, 20 min., intrave- 
nously every six hours without apparent improvement. On May 
29, thirty-six hours after admission, 600 cc of turbid hemorrhagic 
fluid, with a large amount of fibrin floating iree m the fluid, was 
withdrawn from the pericardial sac by the substernal route. He 
was slightly improved following this aspiration, and on May 31 
400 cc of the same type of fluid was again withdrawn, and the 
same amount of air injected into the pericardial cavity, but the 
patient died eight hours later. Culture on' both specimens of fluid 
were negative after forty-eight hours’ incubation. A guinea- pig 
was injected with the pericardial fluid and . necropsy on guinea pig 
six weeks later revealed miliary tubereles in the spleen, liver and 
lungs and an enlargement of the mesenterie lymph glands. A 
smear from macerated enlarged mesenteric lymph gland of the 
guinea pig showed tubercle bacilli present. 

Necropsy: The following is an extraet from the necropsy report: 
There was marked congestion of the lower lobe of the right lung. 
The lymph nodes at the hihis of the lungs and of the thoracic cavity were 
not enlarged and showed no evidence of tuberculosis. The lower lobe 
of the left lung was collapsed due to pressure from the heart. On 
section of the lungs there were no calcified areas and no evidence of 
tuberculosis. The cervical and thoracic vertebrae showed no- evidence 
of tuberculosis. Heart: The pericardial sac occupied almost the 
entire left pleural cavity, extending 17 cm. to the left in the fifth 
interspace and 7 cm. to the right in the fourth interspace. On 
section of the pericardium it was seen to contain an abnormal 
amount of turbid hemorrhagic fluid. There was a marked pro- 
liferative pericarditis, both the fibrous and serous coats being 
much thickened and laminated, varying in places from J to f inch. 
The inner surface of the pericardium and epicardium was covered 
by a large amount of granulation tissue, to which adhered peduncu- 
lated masses of partially organized tissue. Some of these masses 
formed adhesions between the layers, imperfectly dividing the 
cavity into lesser cavities which contained turbid hemorrhagic 
fluid. The walls of the left ventricle were concentrieally hyper- 
trophied. The weight of the heart was 180 gm. The cavity of 
the left ventricle was small. The endocardium was smooth and 
glistening, and the valves were normal. ' The liver showed marked 
chronic passive congestion, with no evidence of tuberculosis. The 
spleen and kidneys were negative for tuberculosis. J\4esenteric 
lymph glands were not enlarged and apparently normal. The 
mucosa of the intestine was smooth, with no evidence of ulceration; 
Peyer s glands apparently normal. The mucosa of the bladder was 
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normal; the prostate was enlarged, but on section showed no 
evidence of tuberculosis. There was no evidence of tuberculosis 
in any other part of the body. 

Discussion and Summary. The above case Avas considered as one 
of primary tuberculous pericarditis; that is, it was proven to be 
tuberculous and clinically and pathologically it appeared to be 
primary, as no other focus of tuberculosis was found after careful 
search. The diagnosis Avas based on the chronicity, the presence of 
a relatiA^e large sterile efl’usion, guinea-pig injection and necropsy'' 
findings. Judging from the relatiA'e frequency at necropsy of peri- 
carditis Avith adhesions of probable tuberculous origin in patients 
Avho haA-^e died of another di.sease, it is probable that a large propor- 
tion of patients Avith tuberculous pericarditis recoA^er spontaneously. 
HoAveA’’er, most patients Avith a large amount of effusion run a 
chronic course and die. The fluid reaccumulates; open drainage 
is folloAA’cd by infection and the disease runs a characteristically 
doAvnAvard course. In cases of secondary tuberculous pericarditis 
the course seems largely determined by the type and location of 
the primary lesion. In reference to the treatment, Weil, Wencke- 
bach, Loiscleur and Oppenheimer haA^e produced pneumoperi- 
cardium AAuth gratifying results, and concluded that the benefit 
derived is due directly to the cft'ect of the air on the disease in a 
manner similar to the reputed effect of air on peritoneal tubercu- 
losis. Postmortem statistics indicate that few disease processes 
are so frequently OA’^erlooked as those AAdiich effect the pericardium. 
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LYMPHATIC LEUKEMIA IN INFANCY WITH THE REPORT 

OF A CASE. 

By Martha Wollstein, M.D., 

AND 

Frederick H. Bartlett, M.D. 

(From the Babies’ Hospital, New York.) 

The Babies’ Hospital records show a total of 25,246 admissions. 
Fourteen instances of acute lymphatic leukemia and one of acute 
myelogenous leukemia are included in this number. Few patients 
over three years of age are admitted to the hospital. The age of 
the infants with lymphatic leukemia ranged between ten months 
and four years. The age of the only case of myelogenous leukemia 
was two and a half years. 

The patient who furnishes the occasion for this report was a girl 
who died at fourteen months of age. The unusually interesting 
autopsy findings and the comparative rarity of lymphatic leukemia 
in infants of this age have led to a detailed report of the case. 

Clinical Course of the Disease. G. F., aged twelve and a half 
months, was admitted to the hospital, March 17, 1924, The parents 
said she had been listless and pale for about three weeks, and 
breathing rapidly for two days before admission. There was no 
history of angina. Neitlier the family nor the birth history has any 
bearing on the case. She had always been well nourished. The 
present illness began with lessened activity and a gradually lessening 
desire to play. At the same time the mother noticed that the baby 
had been growing pale. The occasion for bringing her to the 
hospital was the sudden appearance of rapid breathing associated 
with extreme weakness, so that the child was in a condition resem- 
bling collapse when admitted. 

Physical Examination. The baby looked acutely ill. The skin 
was bloodless, as were the mucous membranes. The breathing was 
rapid, regular and shallow. 

Skin. There were scattered areas of bluish discoloration, but no 
definite petechial spots. 

Abdomen. The abdomen was distended. The liver edge was 
felt 11,5 cm. below the costal margin and the spleen 9 cm. below. 
There was neither rigidity nor tenderness. 

Mouth. The tonsils were moderately enlarged. 

There were no other abnormal findings in any organs. The 
diagnosis made by the admitting physician was as follows; Acidosis; 
leukemia or aplastic anemia. 

Course of the Disease in the Hospital. March 18, Because of the 
obvious anemia, confirmed by a blood count showing 824,000 red 
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cells per cu.mm, and 20 per cent hemoglobin, the child was trans- 
fus'e'd by the direct method with 190 cc of blood from the mother. 
Before transfusion the differential count sliowed 5 per cent poly- 
morphonuclear neutrophiles, 93 per cent lymphocytes, and 2 per 
cent basophiles. Six nucleated red cells were counted to 100 
leukocytes. The blood platelets numbered 152,000 per cu.mm. 
The absolute number of mononuclear cells was 53,103, and of 
polyinorphonuclears 3,997, while the normal numbers should have 
Ijeen 34,200 and 22,840 per cu.mm. 

Morc/i 19. After the transfusion a few petechial spots were 
noticed over the posterior .sufrace of both legs, more numerous on 
the right. 

March 24. The child seemed much improved. There was no 
change in the size of the liver and spleen. Two pale blue areas 
were noticed on the skin over the back. 

March 28. A small hemorrhagic vesicle appeared on the chin 
just below the lip. It was surrounded by ecch.^Tnoses, and the spot 
looked like a blueberry. 

March 29. The child was given a transfusion of ICO cc of the 
mother’s blood by the direct method. 

Afril 3. The crust which had formed over the spot on the chin 
fell off, leaving a raw surface. A similar spot appeared on the left 
cheek. Another transfusion of 140 cc of the mother’s blood Avas 
given b}' the direct method. 

Ajyril 7. The baby took food' well and was holding her weight, 
giving the impression of slight improvement. 

A'pril 8. Tryparsamide,^ 0.35 gm., was injected intramuscularly 
into the buttock for its tonic or catalytic effect. 

A'pril 11. The general condition showed distinct improvement. 
The liver and spleen remained practically unchanged in size. 

April 13. The patient was discharged because of her improve- 
ment, Avith instructions that she be carefully AA’atched. 

April 17. The child Avas brought for tryparsamide injection and 
blood examination. She shcAA^ed a gain in Aveight from 7,270 to 
7,580 gm. and a gain in the number or red cells and hemoglobin, 
both of Avhich reached the high mark for the time of observation. 
This was fourteen days after her third transfusion. 

April 25. She returned for treatment and again showed a gain 
in weight. PIoAvcAyer, the hemoglobin, the red cells and the leuko- 
c.>ytes Avere all diminished and there AA^ere purpuric spots on the legs. 
Inguinal, axillary and epitrochlear lymph nodes were enlarged 
and the abdomen was distended. In the anterior axillary line the 
spleen reached 10 cm. below the costal margin and in the mid-axillary 
line the liver extended 10 cm. beloAV. Readmission was adAused 
because the child was cAudently losing ground. Death occurred in 
the hospital on May 5. 

Throughout the entire course of the disease, the urine had not 
shoAvn anything abnormal. 
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The temperature was irregular in type. Dining the first two 
weeks in the hospital, it ranged between 100 and 103° F. After 
the first transfusion it reached 104° F. During the next two weeks 
it was lower, from 98 to 100° F., rising again to 101° and 102° F. 
during the week before she died and reaching 104.8° F. on the 
morning of her death. 

Summary of Clinical Features. Marked pallor, rapid breathing 
with extreme weakness, fever, ecchymoses and petechial spots on 
the skin, enlargement of the liver and spleen, temporary improve- 
ment in the general condition following transfusions, then the rapid 
and progressive decline resulting in death mark the clinical course. 
The duration of the disease from the observation of the first 
symptoms to death was a week more than two months. 

Discussion of Blood Findings. The red blood cells were lowest on 
admission (824,000 per cu.mm.). They rose after the first trans- 
fusion to 2,200,000, but fell back in eight days to 1,500,000. They 
rose again, after the second transfusion, to 2,224,000 and after the 
third transfusion increased steadily for two weeks to 3,184,000. 
After that the red cells declined in a week to 2,400,000 per cu.mm. 

The hemoglobin ranged between 19 and 70 per cent, and the 
color index from 1.25 to 1, which is rather high. VogeP found both 
high and low indices in his series of leukemia patients. Naegeli^ 
found the index regularly high in lymphatic leukemia. 

The leukocyte count on admission was 57,000 per cu.mm, and 
on the next day it had fallen to 10,000. The count gradually 
dropped to 2050 on April 3. During this time, March 18 to April 
3, the child received three transfusions. Nevertheless the leukocytes 
steadily dropped, which is important and significant as indicating 
that the transfusions had no apparent effect in stimulating the pro- 
duction of white blood cells. 

The striking phenomena in the white count are: the total of 
57,000 leukocytes on admission and the drop to 10,000 cells on the 
next day; the leukopenia, reaching a minimum of 2050, during 
most of her stay in the hospital; the terminal increase to 21,150 
leukocytes on the day she died. 

It is important to emphasize the point that acute lymphatic 
leukemia in infants may coexist with leukopenia, which leukopenia 
may be present during the greater part of the disease. In this 
instance, it lasted for one month, from March 24 to April 25. For 
a period of three weeks, tryparsamide was administered intramus- 
cularly for its possible catalytic effect,^ in doses of 0.05 per kg. of 
body weight. Whether a sufficient amount of the drug had been 
given to affect the blood is open to question. It must be taken into 
consideration, however. 

Necropsy Findings. G. F., aged fourteen months. May 5, 1924. 
An abdominal incision only was permitted. The body was that 
of an emaciated, white female infant. There were purpuric spots 
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OD the skin of tlie face, cliest, abdomen and lower extremities. 
The abdomen was distended. The superlieial eervieal lymph nodes, 
the inguinal and axillary nodes were symmetrically enlarged. 

Liver. It weighed S75 gm. and extended 0 cm. below the lower ' 
border of the sternum and 7.5 cm. below the margin of the ribs 
in the mammary line. The transverse diameter measured 20 em. 
and the right lobe measured 15 cm. anteroposteriorbv. The capsule 
was smooth. On the surface and in the substance tliere were many 
round white areas, 1 to 2 mm. in diameter. These were surrounded 
by a narrow zone of congc.stion, giving a mottled red and yellow 
appearance (Fig. 1). On section the liver substance showed some 
fatty change and many leukemic nodules. In the transverse fissure 



Fig. 1. — Liver ehoTOng leukemic nodules surrounded by zones of congestion. 


there w'ere several large Ijmiph nodes. One of these measured 1 cm. 
in diameter and was hemorrhagic in its upper half, but pale in the 
lower portion. . 

The s'pleen extended to the upper border of the ilium, weighed 
212 gm., and measured 12.5 by 8 cm. The capsule was, smooth. 
There were a few subcapsular hemorrhages apparent (Fig. 2). 
The substance was rather soft. On section there were manj'’ small 
white nodules 1 to 2 mm. in diameter. In the hilus of the spleen 
there was a lymph node, 5 by 9 mm. in diameter. 

The stoviach was distended with food and also contained a small 
amount of blood-stained mucus. The, mucosa showed many 
hemorrhages, some linear and some 1 to 2 mm. in diameter. There 
were no ulcers. 
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The 'pancreas was normal and firm in consistency. It showed 
many capillary hemorrhages beneath the capsule and into the sub- 
stance. The lymph nodes along the upper border were markedly 
enlarged, dark red and 1.5 cm. long. On section they were fairly 
firm and had a smooth uniform appearance. 

Intestines. The duodenum was normal. The jejunum showed 
visible solitary lymph nodes and small pinpoint hemorrhages in the 
mucosa. The Peyer’s patches . were not enlarged but they all 
showed small hemorrhagic areas. Just above the ileocecal valve 



Fig. 2. — Spleen, greatly enlarged; deep red in color "with subcapsular hemorrhages. 


the follicles in a Peyer’s patch were distinctly hyperplastic and red 
in color. In the large intestine, the solitary follicles were all 
slightly enlarged and hemorrhages into the mucosa were numerous. 
There were no ulcers in the intestinal tract. 

The kidneys weighed 100 gm. and were large, pale, moist and firm. 
Leukemic nodules were present in the boundary zone and in the 
medulla. Several of the nodules were 3 mm. in diameter. Hemor- 
ihages varied from 1 to 3 mm. in diameter. The markings were 
blurred. 
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Tlie swprarenals weighed 3 gm. They were pale yellow and 
allowed a narrow medulla. 

Heart. The muscle Avas flabby. Subpericardial hemorrhages 
were present. On the surface of the aorta, there Avere a fcAv small 
lymph nodes, the size of a pin head. The valves Avere quite 
normal. There AA-ere no leukemic nodules to be seen. 

Lungs. There Avas no jileurisy. The left lung Avas emphysema- 
tous throughoutthe upper lobe, aiuj the posterior portion of the loAver 
lobe contained a hemorrhage o cm. in diameter, less in depth. 
The right lung Avas emphysematous in its anterior tAvo-thirds. 



Fig. 3. — Cliains of lateral lumbar lymph^nodcs, sbowing enlargement and hemor- 
rhage, a; aorta, h. 

Posteriorly the loAver lobe contained a small atelectatic area, and 
the upper lobe an area of acute bronchopenumonia 2.5 by 2 cm. in 
diameter. Edema of both lungs Avas marked. 

Lyvi'ph Nodes. The bronchial lymph nodes AA^ere all large and 
red in color. At the bifurcation of the trachea, the largest node 
measured 2.5 cm. transversely and 2 cm. verticall3^ On section 
small hemorrhages Avere apparent in the nodes. The substance 
was uniformly smooth, rather firm and very moist. A chain of 
lymph nodes along the aorta on both sides Awied in size from 0.5 cm. 
to 1 cm. and in color from bright to deep red (Fig. 3). 
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All the abdominal lymph nodes were much enlarged, and pale red. 
The largest were just within the inguinal ring, where, on the right 
side, there was a dark red packet, 3,5 cm. in diameter, consisting 
of five nodes. Ljdng on the vertebral column was a chain of en- 
larged glands, many 1 cm. in length. On section, most of these 
glands contained hemorrhages. 

Thymus. The gland was removed piecemeal and was apparently 
not enlarged. It was pale in color. 

Bladder. The wall was very pale and contained many punctate 
hemorrhages into the mucosa. 

Anatomical Diagnosis. Subcutaneous, subserous and submucous 
hemorrhages. Leukemic infiltration of liver and kidneys. Hyper- 
plasia of spleen and lymph nodes (general). Acute bronchopneu- 
monia. Pulmonary emphysema and edema. 

Microscopic Examination. Liver. The liver lobules were small 
because collections of round, mononuclear cells occupied the inter- 
lobular areas and encroached upon the periphery of every lobule. 
The round cells were present within and without the intralobular 
and interlobular bloodvessels, which also contained red blood cells 
and a few larger mononuclear cells with vesicular nuclei. The 
Kupffer cells were distinct and in some places contained phagocyted 
fragments. No fibrous connective tissue was seen. Such liver 
cells as remained were narrower than normal and many contained 
large drops of fat. The bile ducts and the bloodvessels lay sur- 
rounded by masses of small, mononuclear cells. As a consequence of 
the cellularly infiltrated periphery and the fatty central portion, 
no lobule in the section presented a normal appearance. 

Spleen. The connective tissue septa were distinct and were not 
increased in size nor in number. Both small and large bloodvessels 
were filled with red cells. Small hemorrhages had occurred. 
Brown pigment was present in small amounts. A few Malpighian 
bodies could be made out with a normal central vessel, but the 
periphery shaded into the surrounding mass of mononuclear cells. 
Consequently the splenic pulp had the appearance of a mass of small, 
mononuclear cells with congested capillaries between them. 

Lung. The vessels of the pleura were filled with blood cells. 
Intrapleural and subpleural hemorrhages ' Avere present. Some 
alveoli contained only red blood cells, while others contained only 
serum. The contents of other alveolar groups were pobunorphonu- 
clear leukocytes, Avhich also infiltrated the alveolar Avails. Fibrine 
AA^as present in small amount in these alveoli. The lesion AA^as one of 
edema, hemorrhage and early bronchopneumonia. 

Bronchial Lymph Node. In the greater part of the node, the 
cortex and the medulla could not be distinguished because there 
AA'as diffuse mononuclear cell pacldng of both. The connectNe 
tissue was normal in amount. Many lymph sinuses Avere packed 
AA’ith mononuclear cells, although some of the largest were almost 
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empty. No germ centers were present. Phagocytosis of pigment 
granules and nuclear fragments was going on by means of large 
cells within the sinuses. TJicse large cells were Awy numerous 
and in some places contained an entire small cell besides pigment 
granules. The bloodvessel walls were quite normal. 

Lymph Node No. 2. Tlic J\7nph nodules at the periphery of the 
node and the strands in the center were outlined by areas of hemor- 
rhage. Tlie nodules themselves were closely packed with lymphoid 
cells. Hemorrhages had occurred into the periphery of neighboring 
follicles. 

Heart Wall. The pericardium was normal. The bloodvessels 
between the muscle bundles contained many mononuclear cells, 
but there was no perivascular infiltration. The muscle cells were 
normal. There were no leukemic nodules in the section. 

Aorta. The wall of the aorta and a cusp of the aortic valve were 
normal. 

S7i2Jrarenal. The cells of the cortex had undergone granular 
degeneration and in some places especially in the glomerular zone, 
Avere lacking. The medulla was wide, congested and the seat of 
small hemorrhages. Within the bloodvessels were mononuclear 
cells. 

Kidney. In the cortex there were many collections of mononu- 
clear cells. These varied in size, and in some instances had replaced 
both tubules and glomeruli (Fig. 5). Practically every one of 
these cell groups contained one or more bloodvessels, small and 
normal in structure. The tubules of the cortex, both the convoluted 
and the arms of Henle’s loops, showed marked pealing of their 
lining cells and contained granular material. The glomeruli were 
normal. There was no fibrous connective tissue increase. The 
collecting tubules Avere normal in size and in shape. Many of them 
contained granular or hyaline casts. In the Avail of the kidney 
pelvis AA’ere many periAMScular areas of mononuclear cells. The 
epithelial lining of the pelvic aaMI AA^as normal. There Avere areas 
in the boundary zone Avhere the mononuclear cell infiltration had 
become so diffuse that the appearance Avas that of adenoid tissue 
AAuth straight tubules running through it. 

Stomach. The linihg epithelium and glands Avere normal. 
Between the glands there AA'ere collections of . mononuclear cells. 
These Avere both larger and more numerous than is the case in the 
normal stomach. The other coats Avere edematous, but shoAved 
no cellular infiltration. 

Microscopical Diagnosis. Acute lymphatic leukemia; leidvemic 
infiltration of liA’^er, fatty infiltration of liA'^er; leukemic infiltration of 
spleen, kidneys, stomach mucosa, thoracic and abdominal lymph 
nodes; pulmonary edema; acute bronchopneumonia. 

Discussion. The interest in this case centers about the diagnosis 
during life, in the light of the clinical symptoms, the course, the dura- 




Fig. 4. — Liver, showing lymphocytic infiltration between (,o) and within (&) the 
lobules; fatty liver cells (c); and normal liver cells (d). 
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tion and the blood picture. The postmortem diagnosis was appar- 
ent from the gross appearance of the liver, kidneys and lymph 
nodes, and was confirmed by microscopical sections of these organs. 

The onset of the illness was characterized by gradually increasing 
pallor and listlessness over a period of three weeks, with sudden 
development of hyperpnea. This may have been due to diminished 
oxidation of the cells of the body. The cause of this, however, 
remains uncertain. The blood picture on admission suggested 
lymphatic leukemia because of the high number of leukocytes, 
the absolute preponderance of lymphocytes over granular cells 
and the reduction in the platelet count. Von Jaksch^s anemia was 
excluded by the abnormally high number of lymphocytes, the com- 
paratively few nucleated red cells and the absence of myelocytes 
from the blood, together with the absence of rickets, the presence 
of hemorrhages and the severity of the illness. The drop in the 
total number of leukocytes raised the question of whether we were 
dealing with an aleukemic stage of leukemia or with an aplastic 
anemia. The constant preponderance of the absolute number of 
lymphocytes over that of the polynuclear cells gave no aid, but the 
persistence of eight to ten nucleated red cells argued against aplasia. 
The hemorrhages from the mouth and the skin, and the rapidly 
downward course were in favor of leukemia. Aplastic anemia runs 
a much slower course and no case under one year of age has been 
recorded. 

Transfusions were of only temporary help to red or white cells. 
That is, they either did not stimulate new blood formation, or they 
did not help to keep a normal number of cells in the peripheral 
blood. 

The relative numbers of polymorphonuclear cells did increase after 
the first transfusion, and continued to do so for about one week, 
when a drop was apparent. After the second and third transfusions 
the polymorphonuclears increased again relatively, and more 
decidedly. Absolutely, however, the poljmiorphonuclear leukocytes 
never reached the number which is normal for the blood of a child of 
one year. 

Among the cases of acute leukemia in infancy and childhood which 
have been reported, there are a munber which show either an aleuke- 
mic stage or a completely aleukemic course. Baar® described 3 
cases of his own and quoted extensively from the literature. In 
Baar’s first case, which he looks upon as one of mixed lymphatic 
and myelogenous leukemia, the leidcocytes fell as low as 2,000 per 
cu.mm. In the case of Hess and Isaac,^ a boy aged three years, 
the leukocjdes varied between 237,000 and 2000 in number. In our 
case the child came under observation with 57,000 leulmcytes, which 
then rapidly fell to 2050 in spite of tvm transfosions. Before death 
the white cells had increased to 21,150. - That the lymphocytes 
had been formed in much larger numbers than appeared in the 
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peripheral blood was shown by microscopical section of the Icidney, 
liver and spleen. All these organs contained large collections of 
lymphocjdes, evidently filtered out from the blood stream. Thus 
these cells in the circulating blood were decreased in number and 
the size of the viscera was increased. 

The small mononuclear leukocyte which was the predominating 
cell in the blood from the first to the last day of the period of hospital 
observation, was round, with a nucleus which filled most of the cell 
body, contained a nucleolus and left a narrow cytoplasmic ring 
free from granules (Fig. G.) The nucleus was often slightly indented. 
The resemblance to young myeloblasts was recognized, and the test 
for the oxidase reaction was made as a possible means of differentia- 
tion. The test proved to be uniformly negative, no granules being 
demonstrable in the cells under discussion, though the poljTnor- 
phonuclear cells showed tlie dark blue granules characteristie of 
the reaction. The diagnosis of lymphatic rather than myelogenous 
leukemia then became certain, and was born out later by tlie micro- 
scopical examination of the organs. The absolute number of these 
mononuclear cells as compared with the poljnnorphonuclear elements 
was far in excess of the normal number for the child’s age, and re- 
mained constantly so from first to last. 

The platelets varied from 152,000 to 88,000 per cu.mm, being 
diminished tlu’oughout the period of observation. 

We can see no point in designating a third varietj'^ of leukemia 
as due to “the large undifi’erentiated cell,” as Wachi^ has done. 
Realizing that the oxidase reaction may be absent from some myelo- 
blasts, as Naegeli^ has pointed out, we feel that only a tentative 
diagnosis can be made during life, and that the histology of the 
organs and marrow after death must be the final proof. Since, 
however, myelogenous leukemia is acknowledged to be exceedingly 
rare in infancy and even in early childhood, such a diagnosis will 
scarcely be accepted without postmortem confirmation, even 
should the oxidase reaction prove positive during life. 

There are 14 cases on record at the hospital which were diag- 
nosed as acute lymphatic leukemia on the blood findings, clinical 
symptoms, course and fatal outcome. Autopsies are lacking in 
all but two instances, chieflj'^ because the patients died at home after 
being removed against advice. While we realize that if diapiosis 
of acute lymphatic leukemia in young children is to be unassailable, 
it must rest upon gross and microscopical study of the organs as 
well as upon clinical symptoms, there are nevertheless certain 
manifestations common to our 14 cases which will bear discussing. 

There were only 2 girls, and 12 boys in the group. Minot and 
Isaacs^ state that while leukemia is thi’ee times as common in males 
as in females, in the first years of life girls are relatively more often 
attacked than are boys. Thus the youngest of Baar s cases, the 
only one under two years of age, was a girl. Gautier and Thevenod® 
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report the case of a girl one year old. They also collected 7 cases 
reported since 1909, of whom 4 were boys. The youngest case 
observed at the Babies’ Hospital was a boy, ten months old. 
Smith’s^” case occurred in a boy of six weeks. 

It is noteworthy that rickets was absent from 11 of the 14 cases 
and that it was marked in only one child in the series. In no instance 
was a positive Wassermann reaction obtained. No child in the 
series recovered. 

Hemorrhages were present in every case, and always into the skin, 
combined in some patients with bleeding from the mouth (gums or 
lips), nose, intestine, urinary tract or into the conjunctiva. Hemor- 
rhage is an essential symptom of acute leukemia. In those cases 
in which platelets were counted, they were low in number. 

The disease lasted from three weeks to five months. Morquio” 
says in this connection that in his cases the true leukemic phase was 
sometimes as short as a week, and that the preleukemic phase may 
last two to six months. 

The red cells numbered from 500,000 to 3,000,000 in most of 
our cases. Only 4 patients had more than 3,000,000 red cells, and 
none had over 4,000,000 at any time during the course of the 
disease. 

It is possible to group the cases according to the way the leuko- 
cytes varied. Thus, in 5 cases they decreased consistently, twice 
to a leukopenia (117,000 to 2500), three times remaining far above 
normal (123,000 to 55,000). In only 1 case did they consistently 
rise during the period of observation. Irregularities in the count 
occurred in 4 cases after transfusions and in 1 other after treatment 
with benzol. One case showed marked fluctuations in the number 
of leukocytes over a period of five months, with no therapeutic 
measure to explain the variations. The highest number recorded 
in this boy was 63,200 and the lowest 4500, the counts on successive 
days showing surprising differences. During an attack of otitis, 
the leukocytes remained in the neighborhood of 6000, but several 
months later, without any discoverable lesion, they rose from 15,000 
to 60,000. Six cases showed an aleukemic stage of the blood during 
the period of observation, but only the one detailed in this paper 
ran an aleukemic course during the greater part of the duration of 
the leukemia. 

The spleen was enlarged in every case in om series. In 5 children 
its lower border reached the iliac crest, while in 5 others it extended 
only 1 to 3 cm. below the costal border. In the other 4 it was 4 to 6 
cm. below. The liver was enlarged to a moderate degree in 10 
children, but in 4 others it reached the umbilicus. 

The superficial Ij-mph nodes were palpable in all these patients, 
usually noted as being the size of a small bean or shot. In one 
instance an axillary node was as large as a^^alnut. The nodes w^ere 
alw'ays movable and discrete. In no instance were there any large 
deforming masses in the neck or elsew'here. 
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The onset was sudden in 7 cases, with fever and hemorrhage into 
the skin, accompanied by epistaxis in 4. The gradual onset in the 
other 7 children was marked by pallor, fatigue and anorexia accom- 
panied once by abdominal pain and once (in the case of G. F.), 
by sudden development of hyperpnea. 

In 2 cases which came to autopsy, the thymus was not enlarged. 
Rocaz*2 reported the case of a boy aged four years in whom acute 
lymphatic leukemia began with angina and proved fatal on the 
twenty-fifth day. The thymus gland weighed 200 gm. 

Summary. A case of acute Ijunphatic leukemia in a female 
infant of fourteen months is recorded in clinical and anatomical 
detail. 

An aleukemic phase of acute lymphatic leukemia in infants and 
young children is not uncommon. Consequentl.y the diagnosis 
can only be made after repeated examination of the blood in con- 
junction Avith a study of the clinical symptoms and course. 

Hemorrhage is an essential s.ATnptora of acute leukemia in infants, • 
and the number of platelets is lo\V throughout the disease. 

Transfusions have only a temporary effect in raising the hemoglo- 
bin per cent, the number of the erythrocytes or the number of the 
leukocj^tes. 

jN'Iacroscopical and microscopical leukemic nodules were found 
in the liver and kidney, while the spleen and lymph nodes showed 
diffuse infiltration with lymphocytes. 
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SOLE PRINTS OF NEWBORN BABIES. 

By Robert B. Montgomery, B.S., M.D., 

MADISON, WIS. 

For a number of years certain hospitals, botli lying-in and gen- 
eral, have been taking sole prinfe of the newborn babies, but to 
the best of my knowledge no effort has been made to read and 
classify the patterns found. In most cases two sets of prints are 
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taken— one to be given to the parents and one to be placed in the 
baby’s (or mother’s) chart. The prints are usually taken by the 
smeary, black-ink method commonly used in taking finger prints, 
and are of little value, either for correctly reading the details of 
the patterns or for correctly establishing the identity of the baby, 
should such an occasion arise. It rarely happens, to be sure, that 
a woman doubts the identity of the baby given her by the hospital 
attaches. If she should, how can it be proved without a shadow 
of a doubt that it is hers, and if not, whose it is? The method 
described is not intended to replaee the usual methods of identifying 
the baby, but to supplement them, and is simple enough to be used 
by anyone after a little instruction. - 



Illustrating use of the formulas. Hallucal pattern is a whorl (W). First plantar ' 
pattern is an open field (0) ; second is open at the top ( U) ; third is an open field 
(0) ; giving combination 5 according to Wilder’s table. Only one lower delta (d) 
is seen. Formula: W5d. 


Prof. J. H. Mathews, of the University of Wisconsin, has per- 
fected a process which is, to my mind, far superior to ink in making 
either finger, palm or sole prints. The details of the process have 
not yet been made public, but will be in the near future. Ink has 
proved very satisfactory in finger-print work where the papillary 
ridges are very large, but the ridges on the sole of a newborn 
baby’s foot are so small and so delicate that the ink is pushed 
between them and only an unintelligible smear results. Naturally, 
the details of the patterns cannot be made out, and the method 
defeats the purpose. On the other hand, the method used by 
Professor Mathews gives a print which looks like a fine etching. 
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Tlie details can be readily seen under a glass of about six diameters’ 
magnification. 

When the prints have been prepared the next step is to look for 
the patterns on the ball of the foot, and to reduce the description 
of them to a formula. Space does not permit a detailed descrip- 
tion of the various patterns and lines, but some of the essentials 
will be explained. There are two general areas to be considered: 
The hallucal (area back of the great toe) and the plantar (area 
back of the other toes). There arc five patterns in the hallucal 
area, the open field (no pattern), the whorl and the others (A, B, C) 
which denote which delta is missing. A delta is found where three 
papillary ridges come together to form a "Y.” There are four 
digital deltas also, and between them lie the three plantar patterns. 
Below the plantar patterns arc, at times, other deltas, from one 
to three. There are four general patterns in the plantar areas: 
0 = open field; W = whorl; U = open at the top; fl = open at 
the bottom. This gives in a general way the various patterns and 
deltas, and the reader is referred to articles by Wilder and Went- 
Avorth, and Cummins for more detailed descriptions. 

Wilder and Cummins have proposed methods of formulation. 
They are both basically the same, but of the two I prefer Wilder’s 
because it is simple. Wilder uses few descriptive suffixes, ivhile 
Cummins uses so many prefixes and suffixes qualifying the primaiy 
symbols that his forraulaj become too unwieldy for our purposes. 
A typical Wilder formula is W17dd, Avhile one following (Cummin’s 
method is (A)U^O'kO^‘"''.U^.O’+.2-l-3. To simplify matters, Wil- 
der has proposed a table in Avhich each plantar group is given a 
number: 000 = 1, OOU = 2, OOn = 3, etc. There are 
sixty-four combinations possible. The "d” denotes a lower delta. 
The plantar patterns are always read from left to right, and in 
making a formula for both feet the right is the numerator and the 

W6d 

left the denominator of the fraction: ^27dT’ 

In securing data on the probable occurrence of the various 
patterns and deltas, I took the prints of 191 newborn babies.. 
The babies varied from one to seven days old and were taken in 
regular order as they Avere born at the IMadison General Hospital. 
As some of the prints Avere impossible to read, due to errors in 
technic and otherAAUse, I secured only 163 double (both feet) prints, 
342 single, of which 184 Avere male, 158 female, 172 right and 170 
left. It is interesting to note that in a number of cases there Avas 
no trace of a pattern to be found, the Avhole field appearing only 
as a mass of dots. I feel that this is not due to an error in technic, 
but that the papillary ridges haA'^e not matured enough to produce 
definite lines. When this occurs it AA’^ould be necessary to place 
the print in the undecipherable compartment. 

■ Table I shows in detail the frequency of occurrence of the 
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different basic types of hallucal and plantar patterns, and of the 
various deltas. It is noticeable that the “A” and “W” patterns 
are the most frequent, while “ C ” occurs least often in the hallucal 
area. Only 19 whorls were found there which varied from the fun- 
damental pattern. 


TABLE I.— DETAILED TABLE SHOWING FREQUENCY OF OCCUR- 
RENCE OF VARIOUS PATTERNS AND DELTAS. 



Male. 

Female. 

Total. 

Right. 

Left. 

Hallucal; 




87 

79 

A 

87 

79 

166 

B 

22 

19 

41 

23 

18 

C 

3 

3 

6 

4 

2 

d 

5 

8 

13 

6 

7 

W 

58 

39 

97 

47 

50 

tl 

5 

6 

11 

2 

9 

cp 

2 

0 

2 

0 

2 

Ip 

2 

4 

6 

3 

3 

Delta: 






B 

67 

53 

120 

51 

69 

1 

16 

11 

27’ 

11 

16 

2 

10 

17 

27 

17 

10 

3 

0 

0 

0 

0 

0 

4 

14 

11 

25 

15 

10 

0 

62 

51 

113 

44 

69 

d 

112 

92 

204 

113 

91 

dd . . . ' . . . 

10 

15 

25 

15 

10 

ddd 

0 

0 

0 

0 

0 

Plantar: 






10 

150 

123 

273 

133 

140 

U 

11 

10 

21 

13 

8 

H 

23 

25 

48 

26 

22 

W 

0 

0 

0 

0 

0 

II 0 

68 

59 

127 

55 

72 

u 

111 

94 

205 

112 

93 

n 

1 

3 

4 

1 

3 

w 

4 

2 

6 

4 

2 

Ill 0 

162 

143 

305 

150 

155 

u 

19 

14 

33 

20 

13 

n . . . . 

2 

1 

3 

1 

2 

w 

1 

0 

1 

1 

0 


No lower deltas were found in 113 cases, 1 in 204, 2 in 25 and in 
no instances were all 3 found. 

In the first plantar area no whorls were found and the open 
field was the most common. In the second area the “U” pattern 
predominated. In the third area the open field predominated 
again, and in only 1 case was a whorl found. 

Of the digital deltas, 79 were found on 342 prints, and in no 
case was the third seen. The reason for this conspicuous absence 
of most of the deltas is that it is very difficult to make contact 
between the skin under the toes and the paper. Here again is 
another instance why the Cummins method cannot be used in this 
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wol’k, because much of the description of the plantar areas depends 
upon these deltas. 

The sex of the subject and Avlicther the print was taken from 
the right or left foot seems to liave very little influence upon the 
frequency of occurrence of the various patterns and deltas (see 
Table I). 

Table II gives in detail the number of times the various types 
of patterns occurred, and it agrees in the main with that found by 
Wilder. “A” formuhe were found 168 times; "B,” 41; “C,” 6; 
''0,” 13; “W,” 114. 


TABLE II.— TABLE SHOWING FREQUENCY OF OCCURRENCE OF 


A1 





5S 

THE SINGLE FORAIUL/T 
B3d 1 

WGdd .... 

. 4 






1 

B5 2 

W7d .... 

-. G 

A2d . 





3 

Bod 14 

W9 .... 

. 1 

A3 





1 

BGd 1 

AV9d .... 

. 1 

A5d . 





G1 

BGdd 2 

AVl3d .... 

. 1 

AGd . 





5 

B7d 2 

Wl5d .... 

. 1 

AGdd . 





7 

B21dd 1 

Wl7d .... 

. 2 

A7d . 





5 

B33d 1 

W21d .... 

. 2 

A9d . 





1 

B37d 2 

W21dd ... 

. 5 

A13d . 





1 

B41d 1 

AV23dd . . . 

. 1 

A17d . 





5 

Cl 1 

W33 .... 

. 1 

A20d . 





1 

C5d 1 

AY33d .... 

2 

A21d . 





2 

CGd 1 

W37d .... 

.’ 4 

A21dd . 





5 

C21dd 1 

AV45d . . . . ■ 

. 2 

A23d . 





1 

C37 2 

AV(tl)l ... . 

. 2 

A29dd . 





1 

01 4 

B'CtOod . . ■. ■ 

. 7 

A33 . 





1 

05 4 

AV(U)7d . . . 

. 2 

A33d . 





2 

05d 2 

AV(cp)6d . . . 

. 1 

A33dd . 





1 

OGd 2 

AV(cp)37d 

. 1 

A37d . 





5 

OGdd 1 

W(lp)5d . . . 

. 4 

A41d . 





1 

W1 21 

AV(lp)7d . . . 

. 1 

B1 





13 

W2d 2 

W(lp)37d . . . 

. 1 

B3 





1 

W5d 39 




Next comes the problem of filing the prints. When they are 
taken it is advisable to give one set to the parents and. to keep 
one for the hospital records in order that the.y may be used for 
comparison in the future, if necessary. For filing, it is suggested 
that a 5 by S inch card be used. At the top space is provided for 
recording the name and address of the parents, date, case number 
and the formiilaj of the patterns. In the large space remaining 
the prints can be pasted (trimmed a bit if necessar}^' this 
way not much space is used, and as both of the prints are pasted 
on a card there is less danger of one or both being lost. These 
cards are not to be placed with the baby’s chart, but in a separate 
filing cabinet. The question of how many drawers it would be 
necessary to buj'’ must be determined by the number of births 
occurring at the hospital. If there are only a few (150 to 200) a 
year, only a few drawers will be needed to start; but if there are 
several hundred during the year it would be advisable to purchase 
the whole twenty-five. 
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To come to the actual filing of the records. The hallucal pat- 
terns determine the drawer the card is to go into. The first drawer 
A A 

is labeled the second ^ and so on. The complete list of com- 
binations is; 


AAAAABBBBBCCCCCOOOOOWWWWW 

ABCOWABGOWABCOWABCOWABCOW 


Of course it is possible to put two or three of these primary classes 
into one drawer because patterns occur rarely in some of them 
(see Table III). 

The secondary classification is found by referring to the number 
denoting the plantar patterns. There are 64 of these groups, and 
as there are two feet to be considered, right and left, it makes 4096 
possibilities, or secondary subdivisions. These need to be made 
only from time to time, as new formulae occur. The tertiary 
subdivision is determined by the lower deltas, and the order is; 

000 o ddd d 
o d dd ddd o d dd ddd ’ 


Some of the compartments will soon be overcrowded, as 


M ' 

Al’ 


and a simple method for further subdivision will have to be worked 
out. It has been suggested by Wilder that a ridge count be taken 
from the center of the hallucal pattern to delta B, but as delta B 
was found only 120 times in 288 cases, excluding B and O, it is 
impractical. It must be remembered that taking sole prints of a 
baby and of an adult are not the same thing by any means. The 
adult will hold his foot still, and will roll it to the medial side on 
request so that delta B will print, but a newborn baby will do no 
such thing, and if there is anything that ean wiggle more than a 
little baby, I have yet to see it. This disinelination on the part 
of the baby to remain quiet is the chief reason why finger prints 
.are not taken. As an aid to further subdivision of the more com- 
mon patterns, I would suggest that the pattern on the ball of the 
great toe be incorporated in the general formula in some manner. 

Let us suppose, for instance, that Mrs. A. says that the baby 
given her when she leaves the hospital is not her own, but another. 
How can we prove that it is her child? When the baby was born 
two sets of sole prints were made. One was given to the parents 
and one placed in the files. New prints are taken of the disputed 
child and compared with the two original sets, and if they are the 
same there can be no question as to its identity. But if they do not 
how can we determine who the child is? The formula of the dis- 

Al 

puted child is, let us say, We would turn to that compart- 



TABLE III.— SHOWING FREQUENCY OF OCCURRENCE OF COxMPLETE 

FORMULyE. 


A1 

17 

A33 

i 

Al3d 

1 

C5d 

1 

W2d 

A1 

A3 

W7d 

B1 

W21dd 

A1 

9 

A33d 

1 

A33d 

1 

C21dd 

1 

^^^6d 







A5d 


A7d 


W1 


cod 


Wl 

A2d 

1 

A37d 

o 

B1 

1 

C37 

1 

Wod 

A17d 

A5d 


A5d 

01 


A5d 

9 

A37d 

1 

B1 

4 

05 

1 

Wod 






A1 


AGdd 


B1 


A5d 


W7d 

A5d 

14 

A37d 

1 

B5d 

1 

01 

1 

W5d 






A5d 


A21dd 


B3 


B5d 


Wl3d 

Aod 

1 

A3Sdd 

1 

Bod 

o* 

01 

1 

Wod 







A7d 


A7d 


Bod 


OGd 


Wl5d 

AGd 

1 

A41d 

1 

Bod 

o 

Ood 

1 

WGdd 







A1 


AGd 


B7d 


OGd 


AVod 

AGd 

1 

A5d 

2 

B5d 

1 

Wl 

3 

AVGdd 







A21dd 


B1 


B21dd 


A1 


AV21dd 

AGdd 


A17d 


B33d 


W5d 


W7d 
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ment in the file and by comparison the child could be identified. 
The number of different combinations possible with the simple 
method of formulation described above is more than one would 
expect at first glance. There are 25 hallucal combinations, 4096 
plantar and 16 by the lower deltas. These figures multiplied 
together give 1,638,400 possibilities. Further subdivisions would 
give almost innumerable combinations. 

The question of identity of a newborn baby rarely arises in a 
well-regulated hospital, but when it does it seriously affects all 
concerned. If a complete sole-print file has been carefully kept 
the matter can be settled easily in a very short time, and, perhaps, 
an expensive law suit averted. 

It has been proved beyond ‘all doubt that the papillary ridges 
on the balls of the fingers do not change their patterns throughout 
life, and it is only reasonable to suppose that those on the sole 
of the foot do not. However, it remains for some investigator 
to settle this point definitely. 

Summary. 1. The new method of taking finger, palm and sole 
prints as devised by Prof. J. H. Mathews is far superior to the old 
ink method. 

2. The method of formulation of the plantar patterns as worked 
out by Wilder is simple and practical. 

3. The necessity of absolutely identifying the newborn babies 
is apparent to anyone giving a little thought to the matter, and is 
best done by sole prints. 

4. Not only will prints prove valuable during the first few weeks 
of life, but in later years, when questions of identity often arise. 
It has been noticed many times that after death by fire or accident, 
when the body has been mutilated beyond recognition, that the 
soles of the feet remain intact, having been protected by the shoes. 
Identification would be a simple matter if sole prints of the indi- 
vidual were available. It would be a splendid thing for the country 
if it were required to file sole prints along with the birth certificate. 
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THE INFLUENCE OF THE GALL BLADDER ON INTESTINAL 

MOTILITY. 

By Benjaimin M. Bernstein M.D., 

BnoOKLYN, N. Y. 

(Preliminary report read before Gesellschaft fiir Innerc Medizin of Vienna, Novem- 
ber C, 1924.) 

The question of gall-LIaddcr function as well the diagnosis and 
treatment of its diseased conditions have held a prominent part on 
the stage of medical research in the last few years. Despite con- 
siderable work we are still in the dark on many fundamental facts 
concerning this interesting organ. We have been taught that its 
function is that of a reservoir and medium for concentrating the 
bile during its stay there. The gall-bladder bile is darker and of 
greater consistency than the liver bile; it has a greater percentage 
of bile salts and cholesterin; it contains mucin, a nucleo-albumin, 
not found in the liver bile. If the gall bladder is purely a reservoir, 
why was it placed on a side path, instead of in a direct line as in 
the kidney-ureter-bladder-urethra system ? Furthermore, why is a 
reservoir supplied with glands and deep ducts lined with glandular 
epithelium, if the latter have no secreting function? the mucous 
membranes, which secrete mucus only, have no glands. These and 
other questions in gall-bladder function still await solution at the 
hands of modern scientific research. 

In the field of diagnosis, both the roentgenologist and the internist 
have tried their skill with but questionable success. George, L. G. 
Cole, Leonard, and others, have written much on the “direct” 
and “indirect” evidence of gall-bladder disease on tlie roentgen-ray 
film. The percentage of cases in which positive roentgen-ray 
shadows of the gall bladder and its contents can be shown and the 
diagnostic value of such visualization, are questions of doubtful 
significance. As a matter of fact, both L. G. Cole and Leonard 
have agreed that the '“indirect” signs are of much greater value 
than the “direct” method (by indirect signs, we refer to the changes 
produced by the gall-bladder disease on surrounding organs). 

Latterly, Graham, W. H. Cole, and Copher of St. Louis, have 
brought out another method, that of visualizing the gall bladder and 
its contents by filling it with an opaque contrast solution. F or this 
purpose they have used the calcium salt of tetrabromphenolphtha- • 
lein which is excreted by Avay of the bile and thus finds its way into 
the gallbladder after intravenous injection. The method is not 
without discomfort and even danger to the patient, is difficult of 
operation, and extremely problematical in its diagnostic value. 

When one studies the autopsy records of the large rnedical centers 
in this and other lands, he -finds that the occurrence of gall stones 
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in man is a rather frequent one. Statistics seem to show that 10 to 
12 per cent of all people coming to autopsy have gall-bladder calculi, 
with and Avithout symptoms. Such being the case, one doubts the 
diagnostic value of mere visualization of the gall bladder and its 
contents, regardless of how perfect in this respect any method may 
become. One is inclined to divide his cases into '"calculus carriers” 
and "calculus patients.” 

The secondary effects of gall-bladder affection, however, do 
offer valuable data by which our diagnostic ability may be bettered. 
It also gives us clues, which if properly studied and evaluated, will 
help us to clear up some of the questions regarding gall-bladder 
function. It is a well-knoAvn fact that gall-bladder disease is the 
most frequent cause for the production of reflex gastrointestinal 
symptoms. During the course of routine roentgen-ray examination 
of patients Avith gastrointestinal 'symptoms, we always made a six- 
hour observation after the ingestion of a barium and buttermilk 
mixture. We found a number of cases with an unusual type of 
intestinal motility, and learned that these patients had been referred 
to us as cases of cholecystitis or cholelithiasis; some of these were 
operated upon subsequently and pathological states of the gall 
bladder were found. 

To describe intestinal motility of the barium meal, we must divide 
the opaque column as having a "head, a body and a tail.” Depend- 
ing on where the various parts of the column are found at the six- 
hour period, we classify the type of motility as normal, hypermotility 
and hypomotility. In these cases we observed a type heretofore 
undescribed, which Ave have chosen to call "strung-out,” in other 
Avords, AA^e found that although the "head” of the column was seen 
in the distal half of the colon, the "tail” was still in the jejunum 
with the "body” "strung-out” between the two points. Barring 
diffuse peritonitis with extensive adhesions, this type of motility 
was never observed in any other gastrointestinal disease or affection. 
Of course Ave did see a number of cases of gall-bladder disease 
without this "strung-out” motility; but whenever we saw this 
disturbance, we found we v^ere dealing with a gall-bladder affection. 

Tlxrough the kindness of Professor Wenckebach and the coopera- 
tion of his roentgenologist. Dr. Hitzenberger, the writer was enabled 
to perform a series of experiments on dogs in an attempt to discover 
the cause of this rather peculiar phenomenon. The dogs were fed 
with a meal -consisting of barium and yoghurt, in addition to the 
various other substances used in our iuA'^estigations, observations 
being made six hours after the ingestion of the meal. We first 
determined the normal intestinal motility of 5 dogs on repeated 
examination. Then 4 of the dogs were operated upon and complete 
cholecystectomy performed ; the skin was permitted to heal before ob- 
serA'ations Avere again made. When these animals were then exam- 
ined, we found that each one of the 4, now showed a "strung-out” 
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on repeated search. It was natural to assume that here was 
the cause of our unusual motility disturbance; that it was the absence 
of tlie gall-bladder function which was the factor, whatever that 
function may acutally prove to be. Drawing conclusions a bit 
further, we were able to say that whenever we saw this motility 
irregularity in a patient Avith gastrointestinal symptoms, Ave were 
dealing Avith an absence of gall-bladder function, due to closure of 
the cystic duct, regardless of AAdiat the cause of such closure may be; 
and that those cases of gall-bladder disease Avhich did not slmAA*^ this 
change, had no obstruction of the cystic duct. 

How were aa'c to.e.vplain our obserA^ations in the light of our present 
knoAAdedge? We found an obserA%ation by Rohde that 72 per cent 
of patients aa’Iio had cystic duct closure, shoAA'ed a hypoacidity, which 
persisted in 90 per cent of them, years after cholecystectomy had 
been performed. Hohlweg belicA^es the achylia found by him in 
cases of cystic duct closure, to be due to the absence of gall-bladder 
function, be that A\diat it may. The folloAA'ing e.xperiments AA^ere 
then performed in order to discoA-^er, if possible, Avhat there might be 
in the gall-bladder bile AA'hich made it different from the Ih’^er bile, 
the absence of Avhich substance created this disturbance in intestinal 
motility. 

Experimental Work. Experbient 1. The 4 cholecystectomized 
dogs and 1 normal dog AAxre giA^cn 5 cc each, of gall-bladder bile 
with their barium meal. After si.x hours, Ave found that the animals 
operated upon had their motility restored to normal, and that the 
normal dog shoAA'ed an increase in his usual motility. It is rather 
interesting to note at this point, that Dastre in 1891 obserA^ed that 
feeding dogs AAuth gall-bladder bile produced in them a diarrhea. 

Experiment 2. Sodium taurocholate and glycocholate (0.4 gm. 
each) AA'ere added to the meals of the 5 dogs. There AA-’as no change 
in motility, either in the normal or in the cholecystectomized animals. 

Experiment 3. An alcoholic extract of gall-bladder mucosa AA\as 
made and giA’^en to the dogs AAuth their meals, witliout change in 
motility. 

Experiment’ 4. The dogs AA'^ere fed with an aqueous extract ot 
gall-bladder mucosa added to their meals, AAOthout influencing the 
motility eitlier in the normal or in the operated animals. 

Experiment 5. Taa^ ether extracts Avere prepared: One, after 
an aqueous and an alcoholic extract had been taken from the mucosa, 
another, from the fresh gall-bladder mucosa. Both of these extracts, 
when given to the dogs Avith the barium meal, showed a restoration . 
to normal motility in the operated dogs and an increase in motility 

in the normal dog. , i i j 

Experiment 6. Cholesterin (0.3 gm.) with the meal shoAved a 

restoration to normal motility in the cholecystectomized dogs, and 
no effect in the normal dog. 
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Experiment 7. Cholesterin (0.3 gm.) plus ether extract of 
mucosa added to the meal produced no change in the dogs operated 
upon, and showed some increase in motility in the normal. 

Each one of the above experiments was performed at least twice 
and therefore the element of chance can be definitely ruled out. 

Now let us make a resume of our observations before we draw 
conclusions. We find that the feeding of gall-bladder bile produces 
a restoration of the disturbed motility to normal, in the cholecystec- 
tomized animals, and an increase in motility in a normal dog. Fur- 
thermore, the bile salts given in fairly large doses are ineffective; 
the same applies to the aqueous and alcoholic extracts of gall- 
bladder mucosa. Cholesterin produces a restoration to normal 
motility in the operated dogs, and has no effect on the motility of 
the normal animal. Finally, an ether extract of gall-bladder mucosa 
restores the disturbed motility in the cholecystectomized dogs and 
an increase of motility in the normal dog; also, whereas cholesterin 
alone does restore the motility in the experimental dogs and has 
no effect in the normal, when given with the ether extract of gall- 
bladder mucosa, it produces then no effect in the cholecystectomized 
dogs, though the combination does increase the motility of the 
normal animal. 

What are the conclusions which can be drawn from these interest- 
ing observations ? First, that the gall bladder is not merely an organ 
of concentration and a reservoir for the excess bile. After its 
removal, there is a definite disturbance in intestinal motility. 
Further, the feeding of whole gall-bladder bile, causes a restoration 
of the disturbed motility to normal. Then again, large doses of 
bile salts which may be concentrated in the bladder produce no 
change in the irregular motility. Finally, cholesterin, a substance 
likewise concentrated in the bladder, does affect the disturbed 
motility in the cholecystectomized animals, though it has no 
effect in the normal dog; however it loses its efficacy as such when 
combined with an ether extract of gall-bladder mucosa, given to 
the dogs without their gall bladders. 

Second, the gall bladder has a definite secretion, the product of 
its glandular activity, which has a stimulative, perhaps a regula- 
tory influence on intestinal motility. An ether extract of gall- 
bladder mucosa, prepared even after an aqueous and an alcoholic 
extract has been taken, produces a definite restoration of the dis- 
turbed motility caused by cholecystectomy. Moreover this extract 
seems to have an inliibitory effect on the apparent stimulative effect 
of cholesterin in intestinal motility in the cholecystectomized ani- 
mals. Furthermore, whereas cholesterin had no effect in the normal 
dog that had his gall-bladder function intact, this ether ex-tract 
did affect the motility when given with the cholesterin, demonstrat- 
ing its strength even in the normal. 
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Conclusions. We believe that: (1) Tiiis substance secreted 
from the gall bladder is of hormonal type, an activator; (2) that it 
has a regulatory effect on intestinal motility, and (3) that its absence 
produces an imbalance in the normal correlated action of the 
circular and longitudinal muscle fibers of the intestinal tract. 

We venture to suggest, merely as a theoretic possibility, that the 
permanent or even temporary absence of this substance in the gall 
bladder , may be the exciting cause for the production of the primary 
cholesterin calculus, in permitting a precipitation of the cholesterin 
in the bile, where it may be held in solution by the jjresence of this 
substance. 
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EXPERIMENTAL STUDIES ON THE COLOR OF THE BILE 
FROM THE GALL BLADDER AND LIVER. 

By a. Winkelstein, M.D., 

AND 

P. W. Aschner, M.D,, F.A.C.S., 

NEW TOHE. 

(From the Surgical Laboratories of the College of Physicians and Surgeons, Columbia 

University, New York.) 


The introduction and wide clinical application of the Meltzer- 
Lyon method of studying the biliary tract has given rise to con- 
troversy concerning important points in the physiology of the gal 
bladder. Experimental studies upon the pressure factors m the 
duct system of the dog^ and upon the entrance of bile into the 
duodenum^ have been reported by us. These studies were under- 
taken in an effort to clarify the mechanism of the entrance into 
and the exit of bile from the gall bladder. , . 

The origin and significance of the dark “B” bile is of prime 
importance in the application of the Meltzer-Lyon test. Lyon 
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and those who follow his teachings maintain that dark bile comes 
from the gall bladder. Others, notably Einhorn,^ maintain that 
this is not invariably the case, and that dark bile may be recovered 
in patients who have had a cholecystectomy performed. We have 
attempted, therefore, to study this question experimentally in the 
dog by intubating separately the common duct, one hepatic duct 
and the duodenum, with the gall bladder in situ, and with the gall 
bladder excised. 






Fig. 1.— Diagram; G. B., gall bladder; Duod., duodenum; C. D., common duct; 

Sm. Hep. D., small hepatic duct. 

Method of Study. We are indebted to Drs. Rous and McMaster,'* 
of the Rockefeller Institute for their method of avoiding infection 
by the use of long intra-abdominal rubber tubes. 

By using a system of cannulas and connecting tubes, bile was 
peianittcd to enter the duodenum in a relatively normal manner, 
but could be sampled at will from the ducts and the duodenum' 
I)* small glass cannula was introduced into the common 
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duct toward tlie liver and tied in securely at a point below the 
entrance of the cystic duct. A second cannula was introduced 
into the common duct toward the papilla of Vater at a point lower 
down, and similarly secured. The duct was completely severed 
between them. By short pieces of tubing the cannulas were con- 
nected with the brandies of a small glass Y tube, and the latter 
secured by a suture through the round ligament. From its long 
arm a tube was led down into the pelvis and then upward and out 
through a small stab wound under the right costal margin, a bent 
glass cannula preventing' occlusion at the turning point. By keep- 
ing this outlet tube plugged, except when aspirating it for purposes 
of securing a sample, the bile from the liver and gall bladder was 
permitted to pass through the brandies of the Y tube into the lower 
segment of the common duct through the papilla into the duo- 
denum. That bile did pass into the intestine was proved by the 
fact that the animals had well-colored stools throughout the 
observations made upon them. 

To obtain pure liver bile for comparison a small cannula was 
inserted and secured in the small hepatic duct whidi, as described 
by Bous and McMaster,® enters the common duct at a distance 
below the cystic duct. The cannula was at times inserted into 
this very small hepatic duct through the segment of common 
duct which it entered and which was situated between the two 
cannulas previously inserted in the common duct. The cannula 
was likewise connected with a rubber tube leading dovm to the 
pelvis and then upward and out through another small stab "wound 
in the right lateral abdominal wall. The bile from this tube was 
permitted to drain constantly into a small sterile test tube. Aecord- 
ing to a technic described in previous experiments,® a soft tube 
was passed through the anterior wall of the stomach, and guided 
into the duodenum. The free end of this tube was brought out 
through a small stab wound under the left costal margin. This 
permitted aspiration of duodenal contents, instillation of magnesium 
sulphate solution, etc. 

The operations were performed under ether anesthesia through 
a median ineision. As all tubes were brought out through lateral 
stab-wounds the primary incision could be closed completely. The 
procedure took from one to one and a half hours, depending upon 
the technical diflSculties of introducing the cannulas into the ducts, 
and securing them in proper position. 

Experiments. Experiment 1.— Dog No. 3920. Male, weighing 
12 kilos. Ether anesthesia. Median laparotomy. The proced- 
ures above detailed were carried out. The observations are 
recorded in Table I. The animal died on the fifth day of general 
peritonitis, due to rupture of a small abscess around the gastric 
fistula. The tubes and cannulas were found in good order. 
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TABLE I. — GALL BLADDER IN SITU. 





1 Color and Character of the Bile 

or Fluid. 

Time, 

postoperative. 

Conditions. 

Common Duct 
aspiration. 

. 

1 Hepatic Duct 
i drainage. 

Duodenum 

aspiration. 

20 hours 

Fasting 

1 

[ 5 cc; dark green- 
brown 

' 

3 cc; light brown 

i 

7 cc; lighter 
brown. 

21 

U 

Fasting; 40 cc MgS04 
in duodenum 

8 cc; similar, 
dark 

IJ cc; light yel- 
low 

Yellow. 

25 

U 

Fasting 

2i cc; dark, tar- 

Light brown 

Light brown. 

44 


Fasting (drank water) 

ry 

8 cc; dark, tarry 

4 cc; yellow bile 

Yellow. 

45 

€( 

Fasting; 40 cc MgSOt 
(as above) ; observa- 
tion for 1 hour 

3 cc; very dark 
brown 

1 cc; yellow ^ 

i 

Pale yellow. 

3 days 

Fasting 

3 cc; very dark 
brown 

! 

9 cc; yellow (col- 
lected over 24 i 
hours) 

Yellow. 

3 

<t 

Fasting; 40 cc MgSO< 
(as above) 

2 cc; very dark 
brown 

Yellow 

Yellow. 

3 


Ate sugar and eggs 

4 cc; very dark 
brown 

Yellow 

Yellow. 

4 


4 hours after eating 
broth, bread, meat 

5 cc; greenish- 
brown 

Yellow 

Yellow. 

4 

<e 

5 hours after food, 40 
cc MgSOi (as above) 

Yellow-brown 

Yellow 

Yellow 


Commeni. Although this animal lived only five days, the observa- 
tions seem of value. With the single exception of an observation 
made five hours after food, the common duct tube contained dark, 
tarry or greenish-brown, bile (mixed gall bladder and liver bile). 
The duodenal contents at the same time, however, varied from 
light yellow to medium brown, hence not accurately mirroring the 
appearance of the bile in the common duct. The isolated hepatic 
duct drained a light yellow bile throughout, either after fast, after 
food, or after instillation of magnesium sulphate. 


TABLE II.— G.A.LL BLADDER IN SITU. 


Time, 

postoperative. 

1 

Conditions. 

Color and Character of the Bile or Fluid. 

Common Duct ! 
aspiration. 

Hepatic Duct ^ 
drainage. ' 

Duodenum 

aspiration. 

1 

15 minutes 

Under anesthesia 

1 

Dark, green- 
brotvn i 

1 

Light yellow- 
brown 

Brown. 

19 hours 

Fasting 

3 cc; dark green- 
brown 

1 cc"; lemon-yel- 
low 

Turbid 

brown. 

24 “ 

Drank water only; 40 

2 cc; dark green- 

i cc; Icmon-yel- 

Watery 


cc Mg804 injected 
in duodenum 

brown ! 

low 

brown. 

48 " 

Dog died; cause of deal 

th not found at t 

i 

he autopsy. 

1 

1 
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Experiment 2— Dog. No. 3923. Male, _ weighing 13 kilos. 
The procedure was the same as in the previous experiment. This 
animal died forty-eight hours after operation, and although the 
observations are therefore of limited value they are recorded in 
Table II. The cause of death was not ascertained at autopsy. 

Experbient 3.-Dog No. 3924. Female, weighing 12 kilos. 
In this animal the upper cannula was inserted into the common 
duct at a point below the entrance of the posterior hepatic duct. 
All the bile was therefore sidetracked through the Y tube (Fig. 2). 



Fig. 2. — Diagram: Common duct shunted below entrance of the small hepatic 

duct. 

Cholecystectomy was performed. The duodenal tube was inserted 
as in the preceding experiments. At autopsy’’, on the thirteenth 
day, the tubes were well walled off by adhesions. The ducts were 
not dilated. The cystie stump shoAved no evidence of regeneration. 

Comvicnt. In this experiment, in Ayhich choleeystectomy ivas 
performed, the bile in the common duct and the duodenum was 
observed during the fasting state, after food and after the injection 
of magnesium and sodium sulphate into the duodenum. Through- 
out the entire experiment, after the first twenty-four hours, the 
bile in the common duct, although varjdng in the rate of floAV, 
was constantly a light yellow color and quite thin. Even after a 
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prolonged fast of forty-eight hours, and after a markedly increased 
flow following the eating of meat, the color did not become darker. 
It was also noticed that the duodenal contents did not correspond 
very closely to the common duct contents, varying from a pale 
opalescent to a lemon-yellow to a muddy brown fluid. 


TABLE III. — GALL BLADDER EXCISED. 



1 


Color and Character of the Bile or Fluid. 

Time, 

postoperative. 

Conditions. 

Common Duct 
aspiration. 

Duodenum 

aspiration. 

24 hours . 

Fasting 

Is cc; dark green-brown 

Lighter brown. 

25 

u 

Fasting; 40 cc MgS 04 in 
duodenum 

I 5 cc; dark green-brown 

Brown. 

32 

(( 

15 hours after, meat and 
water 

2 cc; yellow-brown 

Lighter brown. 

33 

<t 

15 hours after, meat and 
water; 40 cc MgSO^ in 
duodenum 

5 cc; lighter yellow-brown 

Yellow fluid. 

3 days . 

15 minutes after meat, 
bread and broth 

3 cc; golden-yellow 

3 cc; lighter 
yellow. 

4 

tc 

Fasting 24 hours 

3 cc; mlden-yellow 

Lighter yellow. 

4 

« 

Fasting 24 hours; 40 cc 
MgS04 

2| ccHig^tter yellow 

Yellow-tinged. 

4 

(t 

15 minutes after, food 

3 cc; golden-yellow 

Turbid, faint 
yellow. 

5 

u 

Fasting 26 hours 

2 cc; golden-yellow 

Dirty brown. 

5 

tl 

Fasting 26 hours; 40 cc 
MgS04 

1 cc; golden-yellow 

Lemon-yellow. 

5 


Eating 100 gm. meat 

In 10 minutes, 5 cc; gold- 
en-yellow 

.Lemon-yellow. 

G 

ti 

Fasting 24 hours 

I 5 cc; golden-yellow 

Lemon-yellow. 

7 

(( 

Fasting 18 hours 

2 cc; golden-yellow 

Lemon-yellow. 

7 

(t 

Fasting 18 hours; 25 cc 
NasSOi 

1 cc; lighter golden 

Lemon-yellow. 

7 

« 

Bread and water 

2| cc; lighter yellow 

Lemon-yellow. 

8 


Fasting 24 hours 

2 cc; golden-yellow 

Muddy brown. 

8 

ft 

Fasting 24 hours; 40 cc 
MgS04 

1 cc; golden-yellow 

Lemon-yellow. 

8 

ff 

Ate 100 gm. meat 

In 3 minutes 5 cc; golden- 
yellow 

Lemon-yellow. 

9 

tf 

Fasting 24 hours 

2s cc; golden-yellow 

Lemon-yellow. 

9 

t( 

Fasting 24 hours; 40 cc 
MgS04 

In 20 minutes 2? cc; 
golden-yellow 

Pale fluid. 

9 

tf 

Ate 150 cc meat and 
broth 

In 20 minutes 5 cc; 
golden-yellow 

Pale fluid. 

11 

ft 

Fasting 48 hours 

3s cc; golden-yellow 

Pale yellow. 

12 


Fasting 18 hours 

2s cc golden-yellow 

Pale yellow. 


Experiment 4.— Dog. No. 3928. Male, weighing 10 kilos. Two 
cannulas were placed in the common duct and connected up as in 
the preceding experiment. The duodenum was not intubated at 
this time. Aspiration of the tube fifteen minutes after the opera- 
tion revealed the presence of dark green-brown bile in the common 
duct. During the next eight days the bile was aspirated daily 
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fifteen to eighteen hours after food, and on each occasion 8 to 12 cc 
of dark green-brown to tarry, viscid bile was obtained. On the 
eighth day, under ether ancstliesia, the abdomen was opened and 
a eholecystectomy was j^erformed. The gall bladder was normal, 
and contained 5 cc of dark bile. The ducts were not dilated. 
The dog recovered pei-fectly from the operation, and observations 
were made on. the appearance of the bile in the common duct 
for nine weeks. TJiesc arc given in Table IV. 

T.VBLE IV.— AFTER CnOLECVSTECTOJIV. 


Time utter 
Cholecystectomy. 

1 

ConiiUions. 

j Clinrnctcr of the Bile. 

: Common Duct 

j aspiration. 

24 liours . 

Pasting CO hours 

i 

j 3 cc; medium broirn. 

2 days 

4 hours after food 

j 3J cc; golden-yellow. 

3 “ 

Pasting 24 hours 1 

1 3 cc; golden-yellow. 

3 “ 

Immediately after food ] 

1 1§ cc; golden- 3 'ellow. 

4 “ 

Immediately after food 

2J cc; golden-yellow. 

7 “ 

Pasting CO hours 

2i cc; slightly darker. 

7 » 

Immediately after eat- 
ing meat 

i 1 cc; golden-j'cllow. 

1 

8 “ “ 

Pasting 24 liours 

2J cc; golden-j'cllow. 

9th to IGth day 

Pasting 24 hours 

21 cc; goldcii-yellow 
(each daj'). 

9th to IGth daj^ 

Immediately after food 

li cc; goldcn-j'cllow 
(each daj'). 

17th to 20th day ...... 

! Fasting 72 hours 

1 

2 cc; medium brown 
bile. 

During the next 2G days . 

Pasting 18 to 24 hours 

2i cc; golden-j'ellow 
(each daiO. 

During the same 2G days . 

Immediately after food 

2 cc; golden-yellow 
(each daj’)- 


Nine weeks after the cholecystectomy, under ether anesthesia, a 
duodenal fistula was made opposite the papilla of Vater and a soft 
tube sewed in it at this site. 

Observations. Twenty-four hours postoperative: Dog fasting; 
2| cc of yellow bile in the common duct, and the duodenal contents 
were light yellow; 40 cc of 25 per cent magnesium sulphate solution 
was injected through the fistula into the duodenum. During the 
next hour there was no change in the color of the bile in the com- 
mon duct or in tlie duodenum. Forty-eight hours postoperative: 
Fifteen hours after food similar observations were made. Seventy- 
two hours postoperative: Dog fasting twenty-four hours; both in 
the fasting animal and after magnesium sulphate the bile still 
remained unchanged in color. Four days after operation the dog 
died. 

Autopsy. The cause of death was not found. The cornmon 
duct above the upper cannula was widely dilated, measuring 2 
cm. in width and 3 cm. in length, and contained light yellow bile. 
The short portion of the common duct below the second cannula 
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was also somewhat dilated. The liver tissue appeared normal with 
no widening of the intrahepatic ducts. Extrahepatic dilatation of 
the biliary duct system follows cholecystectomy almost regularly in 
experimental animals.^ 

Comment. This experiment provided the exceptional opportun- 
ity for studying the bile from the common duct with the gall blad- 
der in, and after its removal, and later when influenced through a 
duodenal fistula. It is apparent that in a fasting animal with its 
gall bladder m situ the bile in the common duct varies from a 
dark greenish-brown to a brown-black in color and is quite viscid. 
After cholecystectomy in the same animal, however, with the 
exception of the first twenty-four hours after the operation and 
after a three-day fast at which times it may be medium brown, 
the bile is invariably and uniformly lemon to ' golden-yellow in 
color and is quite thin. . The injection of magnesium sulphate in 
the duodenum of the cholecystectomized dog did not change the 
color of the bile in the common duct. 

Discussion. The experimental results indicate that the gall 
bladder is the source and cause of the dark bile. Apparently the 
bile coming directly from the liver, although containing a varying 
amount of bilirubin, is always yellow. The bile, however, from the 
gall bladder and liver (in the common duct) of the fasting animal is 
quite dark, ranging from a tarry or deep greenish-brown to a dark 
brown. That the gall bladder is responsible for this change in 
appearance is proved by the fact that after cholecystectomy the 
same animal, fasting, feeding or influenced by magnesium sulphate 
in the duodenum, exhibits only yellow bile in the common duct. 

To what extent these experiments are applicable to clinical 
physiology, especially the Meltzer-Lyon test, may not be con- 
clusively stated from our experiments. In the Meltzer-Lyon test 
the sequence of bile colors is observed in the duodenal contents, 
while in these experiments the observations are concerned chiefly 
with the types of bile found in the biliary ducts. It may be said, 
with reference to our observations of the duodenal contents, that 
their color imitates somewhat but not closely, the appearance of 
the bile in the common duct. Probably local dilution and chemical 
factors change the appearance of the duct bile,* Nevertheless, it 
seems highly probable that the dark color of the duodenal specimen 
which is obtained clinically in the normal iadividual by the Meltzer- 
Lyon method is caused by the gall bladder. Inasmuch as our 
experiments deal only with normal animals, nothing can be -said 
of the appearance of the bile in certain pathological states, either 
local or general, which may modify the color of the bile. 

Summary. By means of cannulas placed in the biliary ducts and 
connected as described above, it was possible to observe the appear- 

* In a number of these and previous experiments the intestine of dogs in which 
the mdwelhng duodenal tube was carried for a number of days showed erosions of 
the mucous membrane in the \’icinity of the end of the tube. 
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ancc of bile from the clog’s liver alone (through one hepatie duct) 
and from the gall bladder and liver together (tlirough the common 
duct). By means of a gastroduodenal tube, the contents of the 
duodenum could likewise be observed, Tliese fluids could be 
sampled separately and simultaneously without diverting the bile 
from tlie intestinal tract to any great extent. The observations 
were made in animals with the gall bladder in silv and after its 
excision. With the exception of a jiossible change in the rate of 
filling and emptying of the gall bladder, due to the artificial elonga- 
tion of the common duct system, relatively normal conditions were 
maintained. 

1. Bile in the common duct of fasting dogs under the experi- 
mental conditions was dark greenish-brown in color and almost 
tarry in consistency, when the gall bladder was in situ. 

2. Bile obtained directly from the liver, that is, from a hepatic 
duct, was a light yellow color whether the dog was feeding or 
fasting. Exceptionally it was of a medium brown color in the 
first twenty-four hours after operation. 

3. After cholecystectomy the bile from the common diict was 
light yellow and thin in consistency whether the dog was feeding 
or fasting. 

4. The instillation of 25 per cent magnesium sulphate solution 
into the duodenum was not followed by any change in the eolor 
of the bile from the common duct either before or after cholecys- 
tectomy, under these ex-perimcntal conditions. 
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AN ESTIMATION OF THE CLINICAL VALUE OF THE 
VAN DEN BERGH TEST. * 

By Elizabeth Glenn Ravdin, M.D., 

HENRIETTA HECKSHER MEMORIAL FELLOW, UNIVERSITY OF PENNSYLVANIA, 

PHILADELPHIA. 

(From the William Pepper Laboratory of Clinical Medicine and the Medical Division 
of the University of Pennsylvania.) 


The work discussed in this paper is the result of the application 
of the van den Bergh test for bilirubin in the blood serum in 140 

* Read before the Pathological Society of Philadelphia. 
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cases in which there appeared to be an indication for such a test. 
It was undertaken with a view to determining the clinical accuracy 
and value of the test. 

The methods previously in use for determining the presence of 
bile pigment in the serum were of two types— one depending upon 
the oxidation of bilirubin to biliverdin and the other upon the com- 
parison of the color of the serum with a standard which approxi- 
mated the color of normal serum. The first type of test, of which 
the Gmelin test is an example, depends upon the development of 
the green color of oxidized bilirubin when concentrated nitric acid is 
added to the serum. A concentration of bilirubin high enough to 
give a positive reaction is also high enough to produce discoloration 
of the tissues; so as a method of determining small amounts of 
bilirubin in the serum this group of tests is of no value. In the 
second type, as in the Meulengracht^ test, the color of the serum 
is compared to a standard color, a dilute solution of potassium 
bichromate for example, which is so prepared that it matches the 
color of the average normal serum. The serum must then be 
diluted to match the standard, the amount of dilution being meas- 
ured. The possiblities of error in this method are several. In 
the first place the test is not specific for bilirubin. Though they 
occur but rarely, other pigments may discolor the serum, such as 
carotin, biliverdin and perhaps urobilin. Also, slight hemolysis, 
which not uncommonly occurs after the blood is collected, will 
make it impossible to compare the serum with the standard. The 
most important source of error is due to the wide variation in the 
color of normal sera, so that slight variations due to increased 
bilirubin content will fall within the necessarily wide limits of the 
normal readings. 

Van den Bergh,^ in his search for a method by which small varia- 
tions in the bilirubin content of the seripn could be detected, 
recalled the diazo reaction which Ehrlich.® had described in 1883. 
The reaction depends upon the development of an azo dye, azo- 
bilirubin, when an acid solution of a diazonium salt is added to 
an alcoholic solution of bilirubin. Proscher,^ in 1900, identified 
and isolated this dye, but no clinical use of the reaction was made 
until the work of van den Bergh and Schhapper® in 1913. These 
latter experimenters found that pure bilirubin in a dilution of 
0.7 mg. per liter gave a positive reaction to this test, and that 
biliverdin and other substances in the blood serum did not react 
to it. This then opened the way for the study of inaugural stages 
in diseases in which variations in the concentration of bile pigment 
in the blood occur. 

Vfiule using the diazo reaction for quantitative determinations 
of the biluubin in serum, van den Bergh noticed that in certain 
cases of jaundice it was unnecessary to bring the bilirubin into an 
alcoholic solution to obtain the azo dye, but that merely the addi- 
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tion of the diazo reagent produced the reaetion. It was evident 
that bilirubin might be present in the serum in different forms. 
He tlien found that in the cases in which a tumor or stone caused 
obstruetion of the common duct the addition of alcohol was unneces- 
sary, and that this was also true of normal diluted bile. In the 
cases in which bilirubinemia was associated with a blood disease the 
addition of alcoliol was necessary to produce an immediate reac- 
tion. Also in hemorrhagic effusions into serous cavities when the 
presence of bilirubin was determined quantitatively an alcoholic 
solution was necessary to produce the prompt diazo reaction. 
From these observations he drew conclusions which led to a new 
conception of jaundice. While it is true that this conception is 
based almost entirely on theory, it is at present the best interpre- 
tation of the different reactions obtained in the various tjqjes of 
jaundice. 

The two types of jaundice which van den Bergh differentiated 
between are to be understood as two general groups, depending 
upon the location and type of the pathological lesion. For an 
understanding of this classification a brief summary of the theories 
of pigment formation must be given. 

The reticuloendothelial cells, found most abundantly in the liver, 
but also in the spleen and Ijunpli glands as well as in other portions 
of the body, are, according to the work of Kupffer,® Aschoff/ 
BIcNee® and others, concerned with the breaking-doum of the 
erytlu'ocytes and the formation of bilirubin from the liberated 
hemoglobin. The bilirubin which is thus formed is then presum- 
ably present in some form in the blood stream. From the blood it 
is absorbed by, or passes through, the polygonal cells which line 
the biliary capillaries and is excreted by way of the bile. The 
bilirubin found in small amounts in the serum of normal persons 
and in greater amounts, due to increased hemolysis, in such con- 
ditions as ictero-anemia jeacts differently from the bilirubin in an 
obstructive jaundice. The latter, as stated previously, reacts in 
the same manner as the bilirubin found in the bile. To the jaun- 
dice of obstruction van den Bergh gave the name “mechanical 
jaundice,” while the jaundice of hemolysis or of liver disease he 
calls "dynamic jaundice”. He assumes that the reason for the 
difference in reaction of the tv’^o is due to some action which the 
polygonal cells may have on the bilirubin, and therefore any pig- 
ment which has passed through these cells is of the obstructive 
type. 

Method. Five cubic centimeters of blood is drawn from the vein 
into a dry test tube and allowed to clot. The serum is then removed 
by a pipette. _ _ . 

The Qualitative Test or Direct Reaction. To 1 cc of serum is 
added 1 cc of freshly prepared Ehrlich's diazo reagent. The time 
of the appearance of the maximum color is noted. If a reddish- 
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violet color develops within the first thirty seconds the_ direct 
reaction is said to be immediate. If no color appears until after 
thirty seconds, but does appear later, and it may not appear for 
as long as an hour, the reaction is delayed direct. If no color 
appears it is a negative reaction. If some color appears before 
thirty seconds, but grows more intense after that time, it is a 
mixed reaction, immediate and delayed, or biphasic direct. 

The diazo reagent, which must be made immediately before the 
test is made, is a mixture of two solutions, each of which will keep 
for a month at least. 

Soltdion A. 

Sulphanilic acid . . . . . ." 1 gm. 

Concentrated HCl 15 cc 

Distilled water q. s. 1000 “ 


Solution B. 

Sodium nitrite 0.5 gm. 

Distilled water 100 cc. 

To 25 cc of Solution A add 0.75 cc of Solution B. 

The Quantitative Test or Indirect Reaction. To 1 cc of serum add 
2 cc of 96 per cent ethyl alcohol and centrifuge. To 1 cc of the 
supernatant fluid add 0,25 cc of Ehrlich’s diazo reagent and 0.5 cc 
of 96 per cent ethyl alcohol. . 

The result will vary from a faint pink color, as in normal serum, 
to a deep violet, depending on the amount of bilirubin present. 
The color is read in a colorimeter, such as the Hellige, against a 
standard, made up as follows: 


STANDARD. 


Solution I. 


Ammonium ferric alum 0 . 1508 gm. 

Concentrated HCl 50 cc. 

Water q. s. 100 “ 


This is a stable solution, keeping indefinitely. It is 1 to 320 
normal. 


Solution II. . 


Solution I 10 cc. 

Concentrated HCl 25 “ 

Water s. 250 “ 


This solution will keep one month. It is 1 to 8000 normal. 
The standard is made up of: 


Solution II 

10 per cent ammonium sulphocyanate (or 20 per cent potasi 

simn sulphocyanate) 

Ether 

Shake thoroughly. 


3 cc. 

3 " 
12 “ 


The ether extracts the color from the solution and forms a super- 
natant layer which is transferred to the colorimeter as the knowm 
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standard. In cases in wliicli the concentration of bilirubin is too 
high to be read against tlie standard in the colorimeter, the stand- 
ard may be concentrated by adding only half the quantity of 
ether. In order to avoid error from evaporation of the ether 
standard, transference of the solution to the colorimeter should be 
rapid and the readings made at once. 

The standard matches in color a dilution of 5 mg. per liter of 
bilirubin. This dilution is the standard unit in terms of which the 
concentration of bilirubin is stated. Thus, the amount of bilirubin 
in the normal serum is 0.2 to 0.6 units or a dilution of 1 to 3 mg. 
per liter. 

The dilution of the serum in the quantitative test must be taken 
account of. ^'an den Bergh says that if 0.5 cc of serum is precipi- 
tated witli 1 cc of alcohol and centrifuged the supernatant fluid 


is -y cc, or 1.43 cc. The amount of pigment left in the precipitate 
is not considered. TJie amount of bilirubin in the 0.5 cc of serum 
is now in the y cc of supernatant fluid, and so is in a dilution of 


20 

y. To 1 cc of this supernatant fluid is added 0.25 cc of diazo 


solution and 0,5 cc of alcohol making this dilution Thus the 
total dilution is: 

20 7 

— X - or 5 
7 4 


The final reading must therefore be only one-fifth of the actual 
amount present and must be multiplied by 5. The amount of 
pigment left in the precipitate is ignored. It is greater in amount 
in cases of obstructive jaundice to judge from the color. 

In carrying out the method the writer has found that there are 
several important points: (1) The reagents must be fresh and of 
good quality (considerable difficulty occurred when sulphanilic aeid, 
which had been in stock for some time, was used) ; (2) the solutions 
must be made up fresh after the time mentioned for each has 
passed; (3) the glass tubes whicli are used must be clean. 

A number of sera were examined immediately after collection of 
the blood and also after twenty-four hours in the ice box. In no 
case was any change found in either the direct or indirect reaction. 
At room temperature there was a diminution in the bilirubin con- 
tent after twenty-four houi's. Plasma from oxalated blood was 
examined, using the serum as a check in several cases and the same 
reading obtained. In the cases here recorded the tests in most 
instances were made within two hours of the colleetion of the 
blood. Occasionally the specimens had been kept on ice. 
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Slight hemolysis does not interfere with the readings. To a 
number of samples of blood enough distilled water was added to 
cause a distinct pink color in the serum. Allowing for the dilution, 
these sera gave the same reading as the non-hemolyzed controls. 
Almost all sera will give some color in the indirect reaction. Occa- 
sionally a normal serum gives a color too slight to read, that is, 
less than 0.2 units or 1 mg. of bilirubin per liter, but the writer 
has seen only two specimens with no trace of color. The addition 
of the 0.5 cc of alcohol after adding the diazo solution will clear 
up any opacity which may be present. Any serum having a 
positive direct reaction will have a positive indirect reaction but 
the reverse is not true. 

Interpretation of the Test. The direct test may result in one of 
three ways: 

1. The immediate direct; When this reaction occurs the biliru- 
bin is believed to be present in the form in which it occurs in the 
bile, hence an obstructive jaundice is indicated. In 7 cases of 
common duct stone, and in 7 cases of occlusion of the common 
duct by tumor or pancreatic disease, the immediate direct reaction 
occurred. 

2. The delayed direct reaction and the negative direct reaction 
must be grouped together clinically, for either may occur when 
there is increased bilirubin of the non-obstructive or hemolytic 
type. In the anemias, in chronic cholecystitis, and usually in the 
infective or toxic jaundices, the reaction is of this type. 

2. The biphasic reaction is apparently a combination of the 
two preceding reactions. There is an immediate direct reaction 
with later developing increase of color. The biphasic reaction 
occurred in this series in 2 cases of pneumonia with jaundice, 
1 case of catarrhal jaundice, and 1 case of cirrhosis. It is well to 
point out that the absence of a biphasic reaction does not mean that 
only bilirubin of the obstructive form is present, for often the 
hemolytic form of bilirubin is present but gives no reaction by the 
direct method. 

The amount of bilirubin present, as determined by the indirect 
reaction, does not determine the presence or absence of the delayed 
reaction, for a high indirect reading was in several instances accom- 
panied by an absent direct reaction. 

Three forms of bilirubin must therefore be distinguished: That 
giving the immediate direct reaction, that giving a delayed direct 
reaction and a third which gives no direct reaction. All three 
react in the presence of alcohol and give a positive indirect. The 
delayed direct and absent direct cannot be separated in their clinical 
significance, for in every pathological condition in my series of 
cases in which one occurred the other was also observed in 1 or 
more cases. 
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That there is a distinct difference between tlie obstructive pig- 
ment and the hemolytic there can be no doubt. Andrewes° recently 
has been able to demonstrate other differences than that of theiV 
reaction to the diazo reagent, but the fundamental reason for these 
differences is as yet unknown. 

The indirect reaction is purely quantitative. All forms of 
bilirubin apparently react to it. The normal serum has been 
found to contain bilirubin in a concentration of from 1 to 3 mg. 
per liter, or, in terms of units, from 0.2 to 0.6 unit. 

The ability to detect small amounts of bilirubin in the serum 
has made possible the recognition of latent jaundice and of increases 
or decreases in the amount of bile pigment in the blood of a 
patient. 

Results. The results in this series of cases of chronic cholecystitis 
do not confirm the findings of some investigators, for 7 of the 9 
cases are well within normal limits— 1 is top-normal (0.6), while 
onl 3 ’’ 1 is above this figure. Friedman and Straus, who report a 
series of cases of cholecj'stitis, using the van den Bergh reaction but 
without making a quantitative test for bilirubin, considered anj-" 
serum giving a definite pink tint in the indirect reaction as patho- 
logical. Man 3 ’^ sera from normal individuals have a bilirubin con- 
tent of 0.4 to 0.6 unit and this means that there is a definitely 
pink color with the diazo reagent. A quantitative figure below 
0.6 unit certainl 3 ’^ cannot be considered abnormal. 

Evarts Graham and his associates” have shown the relationship 
between hepatitis and cholecystitis. In their opinion man 3 ’ of 
the cases of cholec 3 ^stitis are the result of a primar 3 ’^ hepatitis, the 
liver being usually infected through the portal circulation. Since 
the bunphatics pf the liver and gall bladder communicate with 
each other a primar 3 ’' cholec 3 ’’stitis may result in a secondar 3 ’’ hepa- 
titis, but the gall bladder may be infected primarib'- without exten- 
sion of the process to the liver. Thus the results of the van den 
Bergh reaction may var 3 ’’, depending upon the degree of hepatitis 
associated with a cliolec 3 '^stitis. The cases in which hepatitis 
accompanies the cholec 3 '^stitis ma 3 '’ explain the increase in the 
bilirubin of the indirect test. If the cholec 3 ^stitis is primaiy and 
the liver damage slight no evidence of the latter will be found b 3 ' 
this test. 

In the cases of chronic calculus cholec 3 ^stitis without obstruction 
of the common duct it is probable that the infection has persisted 
for a longer period and has so affected the hepatic cells as to cause 
definite damage with retention of pigment and hence high values 
for the indirect reaction. Of the 11 cases in the this series 
5 were definitely high, 3 w^ere top-normal and onb' 3 were well 
within normal limits. 

As would be expected, the cases of common duct stone, and those 
of occlusion of the common duct by tumor or pancreatic disease,'^ 
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showed high values in the indirect reaction and an immediate direct 
reaction due to the obstruction to the outflow of bile and conse- 
quent readmission into the blood of bile pigments. 


TABLE I. 


Chronic cholecystitis . 


Chronic calculus cholecystitis 


Acute cholecystitis 


TABLE II. 


Common duct stone 


Occlusion of common duct by tumor or 
pancreatic disease 


Indirect 

units. 

Direct. 

0.2 

Negative 

a 

0.2 

0.2 

n 

0.3 

n 

0.3 

it 

0.4 

it 

0.5 

i{ 

0.7 

if 

0.6 

Delayed 

0.2 

Negative 

0.4 

« 

0.5 

{( 

0.6 

(( 

0.9 

if 

1.0 

a 

0.6 

Delayed 

0.6 

it 

0.8 

if 

1.1 

it 

1.9 

it 

0.6 

Negative 


Indirect 

units. 

Direct. 

2.1 

Immediate 

5.0 

11 

5.0 

it 

6.0 + + 

(i 

8.0 

it 

8.0 

if 

9.0 

It 

3.6 

Immediate 

18.0 


5.0 + + 

it 

5.0 + + 


9.8 

it 

1.4 

it 

5.0 



In pneumonia the direct reaction shows variations of especial 
interest. As will be seen from Table III, the majority of cases 
gave a delaj^ed or negative direct reaction with, in 1 case, a biliru- 
bin concentration as high as 25 mg. per liter (5 units). In 2 cases 
a biphasic direct reaction was present and in only 1 an immediate 
direct reaction. It is possible in the last case that the very strong 
immediate reaction masked a less-marked delayed one. These 
delayed and negative reactions point to either an active hemolysis 
or to a toxic condition of the liver which interferes with its normal 
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action upon tlie bile pigment. In the 3 cases with biphasic and 
immediate reactions rcabsorption of bile has certainly occurred if 
\N'e accept van den Bergh’s interpretation of the immediate direct 
reaction. 


table hi. 

Indirect 


units. Direct. 

6.0+ Immediato 

9.5 Biplinsic 

2.2 “ 

1.0 Delayed 

Pneumonia • 5.0 “ 

1.5 
0.75 

O.G Negative 

1.4 “ 


The difltcrence in the quantitative readings between the severe 
secondary anemias and the cases of pernicious anemia is striking. 


TABLE IV. 


Primary pernicious anemia 


Primary pernicious anemia (?) 


Secondary anemia 


Hemolytic ictero-anemia 


Leukemia .... 
Purpura hemorrhagica 


Indirect 


units. 

Direct. 

' 0.4 

Negative. 

O.G 

II 

O.G 

tt 

0.7 

i( 

O.S 

H 

0.8 

tt 

0.9 

t( 

1.1 

tt 

1.1 

ft 

1.2 

tt 

1.5 

tt 

1.7 

Delayed 

1.9 

tt 

4.0 

Negative. 

f 0.2 

Negative. 

I O.G 

(( 

) 0.7 

tt 

[ 1.0 

tt 

' 0.2 

Delayed 

0.2 

Negative. 

0.2 

tt 

0.2 

tt 

0.2 

tt 

0.2 

tt 

0.2 

tt 

0.2 

tt 

0.2 

tt 

0.3 

tt • 

0.3 

tt 

0.4 • 

tt 

0.5 

tt 

0.6 

it 

r 1.5 

Negative. 

1 2.1 

tt 

] 2.5 

Delayed 

[ 4.0 

Negative. 

f ±0.2 

Negative. 

±0.2 

tt 

L±0.2 

ft 

0.0 

Negative. 
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All except one of the readings in pernicious anemia were top- 
normal or above normal, one as high as 4 units. In the secondary 
anemias, on the other hand, 9 of the 14 cases had 0.2 unit,, the 
lowest reading possible; 2 had 0.3 and only 1 was as high as 0.6. 
^¥hatever the cause, bilirubin is increased in the blood in the primary 
anemias, and present in normal amounts in the severe secondary 
anemias. 

The quantitative readings in the cases of cardiac decompensa- 
tion are of interest, for of the severe cases 4 were definitely high, 
1 was top-normal, while only 2 were well within normal liruits. 
The direct reactions were either delayed or negative. The hepatic 
involvement commonly found in cardiac decompensation might 
well account for this increase of the pigment. 


TABLE V. 





Indirect 





units. 

Direct. 




r 19.5 

Biphasic 




4.1 

Immediate 




5.0-1- -H 

t( 

Catarrhal jaundice 

♦ • • 


2.0 

Delayed 




1.8 

It 




3.1 

tt 




[ 6.0 

tt 




r 0.6 

Negative 

Cirrhosis 

. . . 

. < 

1 0.45 

1 0.4 

tt 




[ 2.6 

Biphasic 




0.2 

Negative 




0.5 

tt 

Carcinoma of liver 

. • • 

. 

0.5 

tt 




2.0 

tt 




0.8 

ft 

Arsphenamin toxemia 

• • • 

• • 

1.2 

Delayed 




0.4 

Slightly delayed 




0.4 

ft 

Cardiac decompensation . 

. . . 

. . < 

0.6 

1.1 

tt 

Delayed 




1.2 

(( 




1.2 

tt 


Summary. The test of van den Bergh for the estimation of the 
type and quantity of bilirubin found in the blood serum is discussed, 
as is also his interpretation of the test and the theories on which he 
bases his interpretation. Miether van den Bergh’s theory of 
jaundice is accepted or not, the test and his interpretation of it 
are in accord with the clinical findings in a series of over 100 cases. 
Normal results range from 0.2 to 0.6 unit, the majority of readings 
being 0.2 to 0.3. 

In 14 pses of occlusion of the common duct by stone, tumor or 
pancreatic disease, a strong immediate direct reaction was obtained 
and the indirect reading ranged from 1.4 to 18 units. 
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Serum from 9 patients with chronic cholecystitis gave only the 
delaj^ed or negative direct reaction, and the indirect reaction gave 
a value above noi-mal in only 1 case. Eleven cases of chronic cal- 
culus cholecj^stitis gave negative or delayed direct reactions, with 
indirect readings from 0.2 to 1.9 units. 

In 14 cases of secondary anemia the indirect result was always 
within the normal range. In 14 cases of pernicious anemia the 
bilirubin in the serum was high, from 0.7 to 4 units in 11 cases; 0.6, 
or top-normal, in 2 cases; well within normal limits, 0.4, in 1 case. 

Four cases of hemolytic ictero-anemia showed a greatly increased 
amount of bilirubin of the hemolytic type, in the serum, 1.5 to 4 
units. In 3 cases of leukemia and 1 of purpura hemorrhagica low 
normal values were obtained. 

Conclusions. The van den Bergh test for bilirubin in the blood 
serum in this series of over 100 cases has given results which are in 
accord with the clinical picture. These tests differentiate con- 
sistently between the jaundice of obstruetion and of hemol^’'sis. 

They are tests for liver function only in so far as they indicate 
alteration in bile pigment metabolism. 
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THE THYROXIN AND TRYPTOPHANE CONTENT OF THE 
DISEASED THYROID GLAND, AND THE lODIN 
COMPOUNDS IN DESICCATED THYROID.* 

By Jaimes F. Weir, M.D., 

DIVISION OF MEDICINE, MATO CLINIC AND MATO FOUNDATION, HOCHESTBR, MINN. 

When the thyroid gland is boiled vdtli dilute sodium hydroxide, 
and is then made acid, about 50 per cent of the total iodin present 
is found in the precipitate and 50 per cent is soluble in the presence 
of mineral acid. The soluble iodin compounds do not possess any 
demonstrable physiological activity, and it is difficult to conceive 

* Work done in the Section on Biochemistry, The Mayo Foundation, submitted 
for publication, January 27, 1925. 
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of any chemical procedure by which they could be altered to pro- 
duce "thyroxin. The acid insoluble material contains all of the 
thyroxin which is present after boiling with alkali. Whether this 
is a measure of the total amount originally _ present cannot be 
determined. A large percentage of the iodin in this fraction can 
be separated as thyroxin without further alteration. This pro- 
cedure, therefore, is a possible method of estimating the relative 
content of thyroxin in various samples of thyroid material. 

The method which has been used is to boil, under a reflux con- 
denser, 10 gm. of finely ground, fresh goiter tissue removed at 
operation, with 4 per cent sodium hydroxide for fifteen minutes, 
then to remove a sample, continue boiling for one hour, to reinove 
a second sample, and continue boiling for two hours. The various 
samples are than treated with acid and filtered. Acid is added 
to precipitate thyroxin, which is insoluble in neutral or acid solu- 
tions. Iodin is determined in the solution before precipitation, 
and in the filtrates, by the method developed by Kendall. Samples 
of desiccated thyroid were similarly treated. 

The author studied the goiters in a series of 37 cases, consisting 
of 24 of parenchymatous hypertrophy (exophthalmic goiter) and 
13 adenomatous glands (Table I). The cases of exophthalmic 
goiter are considered first, and in the order of increasing total 
iodin content. Then follow cases of adenomatous goiter in the 
same order and without considering the presence or absence of 
clinical symptoms (Table II). ' 

Wilson and Kendall have shown that in normal glands approxi- 
mately 50 per cent of the total iodin is stable in boiling alkali, and 
is acid-insoluble. In cases of adenomatous goiter this percentage 
may or may not be changed. In the small series considered here 
the average was 52 per cent; the extremes, 15 and 66 per cent. 
This average is considerably higher than that reported by Wilson 
and Kendall, their percentage being 30 in cases with hyperthy- 
roidism, and 34 in cases without hyperthyroidism. Neither from 
the thyroxin content nor total iodin content could any indication 
of the presence or absence or severity of hyperthyroidism be 
obtained. It is interesting to note, however, that in all cases in 
which there was high total iodin content the goiter was described 
by the pathologist as colloidal in type. 

The hj^perplastic (exophthalmic goiter; glands, as shown by 
Wilson and Kendall, present two changes; Low total iodin con- 
tent and a low percentage of total iodin as thyroxin iodin. In 
their series of cases the total iodin was 0.11 per cent (1.1 mg. in 
each gram.), and the average thyroxin content was 28 per cent. In 
the 24 cases of exophthalmic goiter the average total iodin was 
0.26 per cent (2.58 mg. in each gram), of which an average of 43 
per cent was thyroxin iodin. Thus not only is the total iodin 
much higher, but also the percentage in the form of thyroxin is 
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materially increased. The difference in these percentages is 
undoubtedly due to the administration of iodin (Lugol’s solution)^ 
to all such patients over a variable length of time prior to operation. 
Thus we have a chemical criterion which agrees with the general 
clinical improvement of the patient. 


TABLE I. — IODIN CONTENT OF GOITERS. 


Cn£ 0 . 

DinRuosis. 

Bn.'inI 

inctnbolic 

rate. 

Iodin a 

Total 

iodin, 

mg. 

nd tryptop 
dric< 

Iodin, str 
bic after 
boiling, 
mg. 

hano in ea 
i gland. 

i- Iodin, st 
bio (tby 
roxm), 
per cent 

oil gram of 

Trypto- 

pJianc, 

mg. 

1 

Exophthalmic goiter 

-1-79 

O.SG 

0.18 

20 

21.4 

2 

Exoplithalmic goiter 

-hSl 

1.04 

0.33 

32 

15.4 

3 

Exophthalmic goiter with 







adenoma . ■. 

-f73 

1.25 

0.40 

32 


4 

Exophthalmic goiter 

-f57 

1.36 

0.37 

27 


5 

Exophthalmic goiter 

+31 

1.36 

0.54 

40 

26.4 

G 

Exophthalmic goiter with 







thjToiditis .... 

+49 

1.36 

0.63 

47 


7 

Exophthalmic goiter . 

+2G 

1.45 

0.15 

10 


S 

Exophthalmic goiter . 


1.80 

0.70 

39 


9 

Exophthalmic goiter with 







adenoma . . . 

+28 

1.90 

0.30 

15 


10 

Exophthalmic goiter with 







adenoma 

+49 

1.91 

0.70 

38 


11 

Exophthalmic goiter . 

+39 

2.15 

1.25 

58 

35.0 

12 

Exophthalmic goiter . 

+62 

2.40 

1.20 

50 

38.0 

13 

Exophthalmic goiter . 

+90 

2.41 

1.00 

42 


14 

Exophthalmic goiter . 

+38 

2.72 

0.83 

31 

26.6 

15 

Exophthalmic goiter with 







adenoma 

+33 

2.72 

1.80 

62 


IG 

Exophthalmic goiter . 

+76 

2.90 

1.20 

42 

19.0 

17 

Exophthalmic goiter . 

« » ♦ 

2.90 

1.55 

54 

33.2 

18 

Exophthalmic goiter . 

+100 

3.30 

1.75 

53 

41.6 

19 

Exophthalmic goiter . 

+62 

3.33 

1.30 

39 


20 

Exophthalmic goiter . 

+78 

3.45 

1.82 

53 

33.2 

21 

Exophthalmic goiter with 







adenoma 

+55 

3.50 

2.10 

61 


22 

Exophthalmic goiter . 

+38 

3.80 

2.75 

73 

28.5 

23 

Exophthalmic goiter . 

+84 

5.73 

2.95 

52 

33.3 

24 

Exophthalmic goiter . 

+84 

6.25 

3.80 

61 

33.3 

25 

Adenoma with hyporthy- 





% 


roidism 

+19 

0.31 

0.19 

63 

34.2 

26 

Non-toxic adenoma 

- 1 

0.39 

0.06 

15 


27 

Non-toxic adenoma 

0 

0.72 

0.45 

63 


28 

Adenoma 

• • • 

0.77 

0.19 

25 

38.4 

29 

Toxic adenoma .... 

+21 

0.96 

0.42 

44 


30 

Toxic adenoma .... 

+35 

1.05 

0.33 

32 


31 

Toxic adenoma .... 

+44 

1.28 

0.56 

48 


32 

Toxic adenoma .... 

+31 

1.32 

0.64 

49 


33 

Toxic adenoma .... 

+56 

1.94 

1.19 

61 

31.3 

34 

Adenoma in colloid thjToid 

+19 

2.58 

1.16 

45 

33 . X 

35 

Adenoma in colloid thyroid 

+31 

3.25 

1.70 

53 

33.3 

36 

Toxic adenoma .... 

+26 • 

3.27 

1.96 

GO 

40.4 

3r 

Toxic adenoma .... 

+47 

3.65 

2.40 

66 
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table 11.— summary and averages of iodin in goiters. 




Average 

basal 

metabolic 

rate. 

Iodin and tryptophane in each gram of 
dried gland. 

Type of cases. 


Total 

iodin, 

mg. 

Iodin as 1 
thyroxin, 
mg. 

Iodin as i 
thyroxin, 
per cent. 

Trypto- 

phane, 

mg. 

Exophthalmic goiter 

24 ' 

+56 

1 

2. 58 1 

1.11 

43 

29.6 

Adenoma 

13 

+27 ' 

1.65 1 

1 

0.86 

52 

35.1 


No relationship could be established between the basal metab- 
olism and the thyroxin content. 

Because of the close structural relationship between thyroxin 
and trj’ptophane it was thought that a determination of the latter 
might show changes in pathological conditions. The method 
employed was that of May and Rose, depending on the develop- 
ment of a blue color with dimethylpara-aminobenzaldehyde. 
Casein was used as a standard, and calculations were based on 
casein containing 2 per cent of tryptophane. The determination 
was carried out on 52 glands removed at operation (Table III). 
The average content was 29.6 mg. in each gram of dried tissue 
(approximately 3 per cent) . On classifying these glands according 
to the type of disease, clinically or pathologically, no characteristic 
variations are found. Furthermore, no relationship could be 
established between the content of thyroxin or tryptophane or the 
basal metabolic rate. 


TABLE HI.— TRYPTOPHANE CONTENT OF THYROIDS. 


Milligrams in 
each gram. 

Cases. 

Exophthalmic 

goiter. 

10 to 15 . . . . 

. . . 2 

2 

15 to 20 . . . . 

... 5 

5 

20 to 25 . . . . 

. . . 7 

4 

25 to 30 . . . . 

... 14 

10 

30 to 35 . . . . 

... 14 

7 

35 to 40 . . . . 

. . . 5 

4 

40 to 45 . . . . 

... 4 

1 

45 to 50 . . . . 

. . . 1 


Total . . . 

. . . 52 

33 

Average content 

. . . 29.6 

27.5 


Adenomatous 

goiter. 


3 

4 
7 
.1 
3 
1 

19 

33.0 


The Iodin Compound of Desiccated Thyroid. A specimen of desic- 
cated thyroid was used in these experiments. Two grams were dis- 
solved m 100 cc of water and 20 cc of 20 per cent sodium hydroxide 
and boiled under a reflux condenser for varying lengths ‘of time 
ihe specimens were then removed, neutralized with sulphuric acid 
and the precipitate filtered off. It was necessary to add 200 to 
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300 mg. of an organic acid to tlie solution in sodium hydroxide 
before neutralising with acid. This organic acid was insoluble in 
acid and would flocculate the precipitate prior to filtering. If 
tungstic acid instead of sulphuric acid Avas used, this procedure 
Avas unnecessary. lodin Avas determined in the filtrates. The. 
total iodin AA’as 2.8 mg. in each gram. As boiling aams prolonged, 
it Avas increasingly difficult to obtain a satisfactorily clear, filtrate, 
even using tungstic acid as a prcci])itant (Table IV). 


TABLE IV.— iodin IN DESICCATED THA'ROID, SODimi HYDROXIDE 
ST.VBLE AND ACID INSOLUBLE. 


Time in lioura. 

0.25. 

1. 

3. 

9. 

Milligrams iodin in each 

gram 




soluble in sulphuric acid 

. . 0.8 

1.0 

1.5 

1.3 

Per cent of iodin soluble . 

. . 28. 5 

35.7 

53. C 

46.4 

Per cent of iodin stable in sodium 




liydroxidc .... 

. . 71.5 

C4.3 

40. 4 

53.0 

From these figures aa'c 

see that, on 

an aATrage 

, 50 

per cent of 


the iodin in desiccated thyroid is stable in boiling sodium hydroxide, 
and is insoluble in acid. Thyroxin is the ehief constituent of this 
portion. Further decomposition of the iodin compound is not 
obtained by boiling for periods longer than three hours. 

It is difficult to determine AAdiether the iodin is present as an 
organic iodin compound or as sodium iodid after boiling in sodium 
hydroxide. IIoAA-eA'er, the nitrous acid test gives some informa- 
tion, Three grams of desiccated thyroid AA-ere boiled in sodium 
hydroxide for one hour, cooled, treated AA’ith tungstic acid and 
filtered. The filtrate A\'as CA^aporated to less than 10 cc, and then 
nitrous acid and starch AA'ere added, A good trace of blue color 
appeared; hoAveA^r, not more than Avas obtained AAntli 0.1 mg. 
iodin in the form of sodium iodid. After boiling 3 gm. of desic- 
cated thyroid for one hour, at least 3 mg. of iodin is soluble in 
mineral acids. If this A\'as present as sodium iodid a A'^ery strong 
nitrous acid test Avould haA'^e been obtained. Evidently, therefore, 
the compounds AAdiich are acid-soluble contain iodin, and only a 
A’^ery small amount (less than 5 per cent) of the total iodin is broken 
off as inorganic iodids. These results sIioaa’’ that the iodin in the 
th3Toid is practically all in organic combination; about 50 per cent 
is insoluble in acid and 50 per cent is soluble in acid after the gland 
has been boiled in 4 per cent sodium hj’^droxide. 

Summary. From tlie sjmtlietic work AAntli thju’oxin, it appears • 
impossible to alter any compound which could be called a precursor 
of thjToxin into thyroxin by treatment AAuth alkaline lij'^t^oxide. 

In the normal gland the amount of total iodin present in a form 
stable to sodium hydroxide (thjToxin) is approximatelj'^ 50 per 
cent of the total iodin. 

In the exophthalmic goiter the total amount of iodin present is 
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less than normal, and the percentage of the total which is in the 
form of thyroxin is very materially reduced. 

After administration of Lugol’s solution the total amount of 
iodin in the exophthalmic goiter increases, and the percentage in the 
form of thjT’oxin increases. These changes parallel the clinical im- 
provement in the patient. 

There is no apparent relationship between the thyroxin content 
of the thyroid and the basal metabolic rate. 

Tryptophane exists in the thyroid in rather high percentage, 
an average of 3 per cent, but no definite relationship was found 
between this and the type of gland pathologically, the thyroxin 
content or the basal metabolic rate. 

The iodin which is soluble in acid after the gland has been digested 
with sodium hydroxide is not present as inorganic iodid, but is 
still organically combined. 
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THE USE OP LTPIODAL IN THE LOCALIZATION OF SPINAL 

LESIONS. 

A Preliminary Study. 

By Franklin G. Ebaugh, A.B., M.D., 

DIHECTOn, COLORADO PSTCHOPATHIC HOSPITAL, DENVER, COLORADO. 

(From the Neuropsychiatric Department, Philadelphia General Hospital, Phila- 
delphia.) 

The use of lipiodal (iodized poppy oil), since its introduction by 
Sicard,! has been of great diagnostic value in the localization of 
spinal block, thereby paving the way for early operation in cases 
of spinal cord tumors, Ayer’s^ work regarding puncture of the 
cisterna magna and his elaboration of combined cisternal and 
lumbar punctures has made possible the diagnosis and demonstration 
of spinal subarachnoid block from any cause, but does not give 
accurate localization. The intracistern injection of iodized oil 
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combined with roengenograpliic studies will show location of spinal 
blocks. It is the purpose of this paper to report briefly 3 cases in 
which lipiodal was of great value in loealization. In 2 cases its 
use led to operation, in which the findings of spinal block were 
verified. In another case the findings were negative and saved the 
patient from a possible laminectomy. We also Avish to comment 
briefly upon the reactions following the injection of iodfeed oil, and 
the need for further observations concerning its routine use combined 
with roentgenographic studies. 

Case Reports and Comment. Case I. — J, 11. H., aged twenty-five 
years, was transferred from the medical service, INIay 7, 1924, to the 
neurological service of the Philadelphia General Hospital, of Drs. 
Charles Potts and J. W. IMcConnell. He had liad pneumonia January, 
1924, followed by empyema. An exploratory thoracotomy Avas 
performed April 30, 1924. At this time spinal anesthesia AA’as unsuc- 
cessful and a diagnosis of spinal block suggested itself. Roentgeno- 
graphic studies gaA^e evidence of fluid in the left chest. Neurological 
examination shoAved paralysis of both legs. Atrophy of both legs 
AA’as marked and sensorj* disturbances consisted of dysthesia for 
pain sense beginning Avith the first dorsal segment and becoming 
more marked at the Ica^cI of the fifth dorsal segment and extending 
to the first lumbar segment. This dysthesia Avithout definite level 
together Avith the history of lung infection and subsequent unsuc- 
cessful attempt to institute spinal anesthesia pointed to a diagnosis 
of diffuse myelitis more marked betAveen the seventh dorsal segment 
and the first lumbar segment. A possibility of plastic exudate about 
the nerA'e roots could not be ruled out. During the patient’s course 
in the hospital, tAVo combined cisternal and lumbar punctures Avere 
performecl. The folloAving data AA'ere obtained : 


Combined Ltoibar and Cisternal Puncture July 6, 1924. 


Initial pressure 

Pulse variation 

Respiratory vhriation .... 
Increase on pressure over jugular, 

marked 

5 cc fluid removed from lumbar 
5 cc cisternal fluid removed 
5 cc fluid from lumbar .... 


Cislcrnnl dntn. 
. . . GO mm. 

. . . Good 

. Good 

GO mm. to 320 mm. 

. . . GO mm. 

50 mm. 

50 mm. 


Lumbar data. 
GO mm. 
Slight 
Slight 

GO mm. to 70 mm. 

35 mm. 
35 mm. 

0 


Coughing and abdominal pressure caused a uniform increase in pressure m cisternal 
manometer with’ no change in lumbar region.- 


Cisternal fluid: Clear; no cells; globulin, slight increase; col- 
loidal gold, 0001110000. Wassermann negative. _ 

Lumbar fluid: Clear, heaA^’’; globulin, increase; colloidal gold, 
5555555422. Wassermann negative. 

Diagnosis of subarachnoid block AA^as made. 




Fio. 1. — Taken one hour after injection, Fig. 2. — Showing location of iodized oil six hours after 

showing iodized oil extending from first to fifth injection, 

dorsal vertebra. 
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Combined puncture was repeated July 28, 1924, with similar 
readings. At this time 2 cc of lipiodal was injected in the cisterna 
magna. On the basis of the two double punctures a diagnosis of 
spinal block was made. A diagnosis of complete spinal block was 
not definite because in each case there was some change in the lumbar 
monometer on pressure over the jugulars, which we have not noticed 
previously in complete blocks. The roentgenographic reports* 
following the injection of lipiodal were as follows: The initial 
film (Fig. 1) taken one hour after injection shows “more than one 
column of the opaque material — one to the right of the spines of the 
vertebra extending from the first to the fifth dorsal, on the left from 
the first to the third dorsal. There is none of the oil below these 
points.” Films made six hours later (Fig. 2) show “injected material 
on each side of the spine first and second dorsal, and disintegrated 
particles along the right- of the spine from the first lumbar to the 
sacrum.” The films made eighteen hours later (Fig. 3) show “sim- 
ilar appearances of dorsal region as in the first one made. The 
lumbar vertebra are similar to the second film except there is more 
of the oil at the sacrum.” Previous roentgen-ray examinations of 
tlie spine were negative. The laboratory reports on two occasions 
showed negative fluid and spinal fluid Wassermann. The colloidal 
curve was 3455555532. Blood chemistry and other studies were 
negative. 

A laminectomy was performed August 19, 1924, by Dr. Francis 
Grant under ether anesthesia. The spines of the fourth, fifth and 
sixth dorsal were removed. Outside of the dura considerable fluid 
was found. On rinsing, the dura was found to be directly against 
the cord without any intervening fluid. It is interesting that these 
findings corresponded closely to those of the initial plate, in which 
the iodized oil tended to localize at the fifth dorsal vertebra (Fig. 1). 

This case was an extremely confusing one and the value of the 
use of lipiodal combined with double puncture is illustrated, the 
final operation showing a diffuse adherent inflammatory exudate 
about the spinal cord as localized by lipiodal and roentgenographic 
studies. The findings of complete block by the use of double 
puncture were also verified at operation. 

Case Ilf may be briefly discussed, since the opinion that there 
was no spinal block present was conJBrmed following the injection 
3 cc of lipiodal into the cisterna magna. The above film taken 
shortly after the injection shows that all the iodized oil has reached 
the base of the spinal sac (Fig. 4). This case was a confusing one 
in that at first many signs pointed to a spinal cord lesion in the 
lower cervical region. A diagnosis of epidemic encephalitis with 
radiculitis Avas made and has been confirmed by the later develop- 

* The studies were made by Dr. Holmes of the Philadelphia General Hospital 
Koentgcn-ray Laboratories. 

t Serv'ice of Dr. C. A. Hciken of the Misericordia Hospital. 
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ment of a paralysis agitans syndrome. The use of lipiodal in this 
case not only decided the diagnosis, but probably saved the patient 
from an exploratory laminectomy, which would have been justified 
without the use of this metliod. 

Case III is of extreme interest in tliat combined cisternal and 
lumbar puncture was not completed owing to inability to obtain 
fluid from the lower region. Previously the rcjicrt showed a yellow 
fluid containing three cells with a hea\y cloud of albumin. Repeated 
neurological examinations in this case showed evidence of localiza- 
tion of the tumor at the fifth dorsal vertebra. A definite diagnosis 
of spinal cord tumor was made, since all other diagnostic possibilities 
were ruled out after detailed studies. The patient had the typical 
sensory and motor symptoms at onset. A sensory impairment 
corresponding to the seventh spinal segment was evident. All 
laboratory examinations ivcrc negative. TJie Queckenstedt test 
showed that there was no increase in cerebro.spinal fluid pressure in 
the lumbar area. The pressure determinations and variations in 
the cisterna magna were normal. Two cc of the iodized oil were 
injected in the cisterna magna and films taken shortly afterward 
showed definite localization at the fifth dorsal vertebra (Fig. 5), 
On April 23, laminectomy was performed by Dr, Rodman and a 
tumor was removed from the above location. This tumor was 
located on the anterior surface of the cord and was approximately 
4 cm. in length. Gross appearance was that of a neurofibroma, 
which readily separated from the cord. 

This case was interesting in that following the lipiodal injection 
the patient complained of pain in the seventh spinal segment and 
localized sweating over the adjacent vertebra was present. These 
phenomena disappeared twenty-four hours after the injection. On 
the basis of reports by Laplane^ this pain is significant and arises 
apparently in the sensory roots at the point of lesion. These 
findings are, therefore, of clinical import and frequent neurological 
examinations after lipiodal injection should be made. In this 
preliminary report we were interested in the apparent absence of 
other reactions following the injection of iodized oil. There were 
no definite reactions. The patients objected to repeated punctures 
and we were unable to follow possible cytological changes following 
the injection of lipiodal. At present there are no reports in Ame^ 
ican literature available except the work of Ayer and hlixter^ and 
this case report by Russell.® The work of Ayer and Mixter^ indi- 
cated that lipiodal causes irritation and they feel this method is not 
for indiscriminate use. Careful studies of spinal fluid cytology 
should be made as well as quantitative globulin determinations. 
Roentgen-ray films made several days after injection of tlie oil 
showed that there was no change in position and that tlie oil gravi- 
tated to the lowest point possible. Careful postmortem studies 
should be made regarding the possible demonstration of inflamma- 
tory reactions. In* the future fluoroscopical studies should prove 
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interesting and sh.DuId enable one to determine the time required 
•for the passage of the oil from the cisterna magna to the sacrum, as 
well as the best position in which to take roentgenograms. In our 
studies the sitting position was used in each case. Laplane prefers 
the lateral decubitus on an incline, which he feels is more favorable 
for the passage of the oil. The application of this method should 
clarify and differentiate many confusing spinal lesions, particularly 
brought up by the question of spinal caries and extradural and 
intradural pressure of any type. Since it is clearly established that 
the operability of spinal cord tumors is much higher than that of 
brain tumors it is desirable that an early diagnosis be made. The 
use of iodized oil should result in the establishment of early diagnosis 
and, therefore, early operation. Frazier and Spiller® report the 
average time of two and two-fifths years before the diagnosis of 
spinal cord tumors is made. The further use of lipiodal in various 
inflammatory conditions, particularly of postmeningitic origin 
should prove of extreme value. On reviewing many cases of 
epidemic encephalitis we have examined, we cannot help but feel 
that lipiodal would have given us valuable clinical observations in 
this group of cases. At least its use would have prevented a 
laminectomy in one difficult case that came to the author’s atten- 
tion. 

Summary and Conclusions, The injection of lipiodal, with accom- 
panying roentgenographical studies, is of definite value for the 
accurate localization of spinal cord block. In spinal cord tumor 
the use of lipiodal should lead to earlier operation and in this 
preliminary study of 3 cases we feel its use may be further indicated 
to be of value in acute inflammatory conditions, such as may arise 
in the treatment of, or following epidemic meningitis (subarachnoid 
spinal block). There were no marked subjective reactions exper- 
ienced in the use of lipiodal. Further studies regarding the evi- 
dence of inflammatory changes and cytological investigations of 
the spinal fluid will be necessarjL It is logical that lipiodal should 
always be injected into the cisterna magna since it gravitates and 
seeks the lowest level and thereby localizes at any site of obstruction. 
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AN INSTRUMENT UTILIZABLE FOR VARIOUS OPERATIONS: 

BLOOD TRANSFUSION, HYPODERMOCLYSIS, INTRAVEN- 
OUS INFUSION, PHLEBOTOMY AND WITHDRAWAL 
OF FLUIDS FROM BODY CAVITIES. 

By Henry M. Feinblatt, M.D., 

DIIOOKLYN, N, Y. 

(From the Clinical Laborntorj', Unitcd-Isrnci Zion Hospital, Brooklyn, N. Y.) 

In a previous communication tlie author* described a new and 
simple form of apparatus for the performance of blood transfusion 
by tlie vein-to-vein metliod. This instrument, it is believed, 
reduces the difficulties of manipulation to a minimum, and at the 
same time obviates the possibility of a reflux of blood from the 
recipient to the donor. The machine consists essentially of two 
disks rotating one upon the other through an angle of 90 degrees, 
the range of motion being limited by a stop-regulator. The proxi- 
mal disk is perforated to form a channel for communication with 
a 20-cc Record sjninge; this opening may, by rotating the disks, be 
made to become alternately continuous with either of two similar 
openings in the peripheral disk for the inlet and outlet respectively. 
The inlet and outlet tubes are connected, one with the donor and 
the other with the recipient. The machine, with the inlet and 
outlet projecting upward, may be held in a slotted holder, which 
is clamped to the table. 

The purpose of this report is to call attention to some additional 
diagnostic and therapeutic procedures for whicli this instrument 
may conveniently be employed. In general, where it is desired to 
remove fluid from a patient, or to inject liquid or air, the use of 
this apparatus would appear to be applicable. The machine has 
been tried clinically and found to be useful in the following thera- 
peutic and diagnostic procedures: (1) Hypodermoclysis, when it 
is desired to introduce a large amount of fluid in a short space of 
time; (2) intravenous infusion; (3) phlebotomy; (4) removal of 
fluid from the chest and abdominal cavities. In addition, several 
experiments on animals have indicated that a simple method of 
inducing artificial pneumothorax may be a^Aailable by the use of 
this apparatus, but the author is not yet prepared to report finally 
upon this application. 

Hypodermoclysis. The autlior’s blood-transfusion apparatus 
offers a ready means of introducing considerable quantities of 
fluid under the skin Avithin a short period of time. Fluids, and 
water in particular, are readily absorbed from the submammary 

I Feinblatt, H. M.: A Simple Apparatus for Blood Transfusions, Med. Jour, 
and Record (aivaiting publication). 
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region, the axillae or the flanks,, and it has been found that a sub- 
cutaneous injection of 500 cc can be very rapidly made. 

The apparatus (Fig. 1), in addition to the transfusion instrument, 
consists of a 500- or 1000-cc flask, plugged with a cotton stopper 
around which passes a rubber tube to enter the bottle. This tube 
is connected with one of the terminals of the instrument by means 
of an adapter. The other terminal is connected directly with the 
needle. When it is desired to use both breasts or axillse simulta- 
neously, a Y-shaped connection may be utilized. The hypodermic 
needle should be about 3 inches long, preferably a gauge No. 18. 



Fig. 1.— The author’s transfusion apparatus adapted to the performance of hypo- 

dermoclysis. 


The operation is exceedingly simple. All that is neeessary to 
transfer the communication from the receptacle to the patient, and 
vice versa, is to- rotate the disks one upon the other. The instru- 
ment is turned so that the inlet, that is, the opening in continuity 
with the receptacle, communicates with the syringe, and the piston 
of the latter is withdrawn, filling the s;>’Tinge with the fluid. The 
disks are then rotated so as to connect the syringe with the outlet, 
and the syringe is emptied. 

The speed of the injection is guided by the rate of absorption, as 
evidenced by the amount of swelling and the degree of pain induced. 
Bartlett- has shown that the addition of novocain to the solution 
in such amount as to produce a concentration of 0.0625 per cent 

- Painless Hypodcrmocl>-sis, Ann. Surg., 1921, 73, IGl. 
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renders liypodermoclysis perfectly painless and is at the same time 
safe. When continuous liypodermoclysis is required, the gravity 
method should be employed. 

Artificial Pneumothorax. Artificial pneumothorax was induced 
in 2 normal guinea-pigs and 1 healthy dog, injecting 40 cc of air 
into the sucli of the former animals and 120 cc into the latter. 
A water manometer, which could be disconnected by means of a 
clamp, was connected with the proximal tube of the instrument, 
so as to indicate, by the negative pressure induced, the entry, of 
the needle into the pleimal cavity. Ordinary atmospheric air was 
employed. Pneumothorax was thus successfully induced in the 
3 animals, and there were no untoward results. The author is not 
prepared to express an opinion as the applicability of this method 
to man. 

Summary. An apparatus is described which can conA^enientl}'^ 
be adapted to various therapeutic and diagnostic procedures, 
namely, blood transfusion, lijqDodermoclysis, intravenous infusion, 
phlebotomy and the removal of fluid from the body cavities. It 
has also been successfully employed for the induetion of artificial 
pneumothorax in animals. The simplicity of the instrument, its 
ease of manipulation and the certainty with which a one-way 
flow is established commend its use for these operations. 


THREE UNUSUAL CASES OF BULLET WOUNDS OF THE HEART 
SHOWING ATTEMPTS AT HEALING. 

' By B. M. Vance, M.D., 

ASSISTANT MEDICAL EXAMINED, CITV OF NEW TODE. 

When wounds of the heart were mentioned in the writings of 
classical antiquitj’’ and tlie middle ages, the inevitable fatality of 
these injuries was chiefly emphasized. ^ The possibility of healing 
seems never to have been considered until J . Hollerius (1498 to 1562) 
advanced the theory that a spontaneous cure of a cardiac wound 
might occasionally occur. Later several observations were published 
which seemed to give support to his opinion. , n , 

As an example, J. C. Weber, about 1600, described a bullet 
encapsulated in the heart of a stag. Idonis Wolf, in 16^, te s 
of a soldier whose heart at autopsy showed a healed scar at the apex, 
presumably the result of a sword wound received four years 
previously. Henri ab Heers, in 1647, writes of a inan who lived 
seven days after his heart had been penetrated twice by bullets. 
Similar cases continued to be published and it soon became evident 
that cardiac wounds were not invariably fatal. 
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George Fiseher, in 1868/ was probably the first to make an exten- 
sive attempt to review the literature of this subject. He gathered 
together some 452 cases of which 401 were heart wounds and 51 
involved the pericardium alone. He estimated that 30 per cent 
of the latter and 10 per cent of the former tended to undergo spon- 
taneous cure. Fischer’s statistics include all sorts of heart injuries. 

For the purpose of greater convenience it is desirable to classify 
wounds of the heart, and accordingly we may separate them into 
four main divisions: 

1. Injuries caused by non-penetrating blunt force applied 

externally. 

2. Stab wounds and cutting wounds. 

3. Injuries caused by foreign bodies other than missiles. 

4. Missile wounds. 

1. The injuries due to blunt force show a wide variation of 
anatomical lesion, as the force may be a tremendous one such as 
an automobile wheel that crushes in the chest, or a comparatively 
slight grade of violence as a plank thrown from a circular saw 
which strikes the breast sharply in the precordial region. In 
either event the force acts on the chest wall in such a way that 
the heart is either crushed, torn or ruptured and death occurs inevi- 
tably in the vast majority of cases. From the very nature of the 
injury the shock is usually of such extreme grade and the hemor- 
rhage so severe that the patients do not respond to treatment. 

2. Stab wounds and cutting wounds are caused by sharp pointed 
and sharp edged weapons, penetrating the heart (daggers, knives, 
hatpins, and so forth). The resulting injury may be a huge cut 
that causes death in a very few minutes from rapid hemorrhage, 
or it may be a small wound accompanied by so little shock and 
hemorrhage that ultimate recovery is not impossible. 

3. The queerest category of cardiac injuries is that caused by 
foreign bodies other than missiles, a group which includes pins, 
needles, nails, toothpicks, glass splinters, false teeth, and so forth. 
These objects are supposed to reach the heart in three ways. 

The first is by penetration of the chest wall in such a manner 
that the foreign body will either enter the heart muscle directly or 
temporarily lodge in the chest wall and finally reach the heart by 
“wandering.” This latter process is supposed to be an attraction 
exerted on the object by the cardiac and respiratory movements, 
so that it is gradually drawn to the cardiac region. In general the 
foreign bodies that are subject to wandering are such objects as 
pins and needles which have a sharp point, a slender body, and a 
smooth surface (D. G. Zesas“). 

The second way in which a foreign body can reach the heart 
is through the gastrointestinal tract. The heart is either penetrated 
directly through the pharynx, esophagus or stomach or, as in the 
case of Bailey ,3 indirectly. Here the foreign body, a toothpick, 

VOL. 1C9, KO. C. — jTjio:, 1925 29 
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entered the inferior A'ena cava from the tluodenum and was finally 
carried to the right auricle in the venous hlood stream. 

Buchanan, described a third method of approach in a peculiar 
case in wliich a needle was aspirated into the air passages and finally 
reached the lieart through the right bronchus. This method, 
liowever, is rather rare. 

Tlic .symptoms evoked ])y such foreign bodies vary greatly. 
Primary .sjsnnptoms may be .sliglit or absent, and the object may be 
ency.sted in the licart, remain quiescent during life and only be 
discovered accidentally at autop.sy. In other cases the foreign 
body may give rise to alarming .symptoms and cause death by 
hemorrliage and septic infection. 

4. The heart may also be wounded by missiles or projectiles, 
which can be defined as foreign l)odies driven to their objective by 
a force applied at a distance. For all practical purposes in our day 
these terms can be limited to objects propelled by explosives, such 
as bullets, shrapnel, .shell fragments and the like. As tJie diBdng 
force behind projectiles is invariably tremendous, the wound of the 
heart is unusually severe and the resulting .shock and hemorrhage 
are generally rapidly fatal. A high percentage of the cases die 
before surgical aid can be rendered. 

The primary symptom of most bullet wounds of the heart is 
profound shock and collapse and the individual when.shot generally 
falls, and is unable to move. Some exceptions occur. Cases have 
been recorded where an individual so injured was able to do some 
very surprising things. In the case of TJi. Muller, “ for example, 
a fifteen year old boy climbed a flight of stairs immediately after 
his heart had been wounded by the bullet from a small caliber pocket 
pi.stol. Curran® also tells of some very remarkable examples of a 
similar kind. 

The complication which accompanies the shock is hemorrhage, 
which may be rapid and overwhelming or gradual and slow, depend- 
ing on the size of the wound, the portion of tlie heart in^mJ^'■ed and 
numerous other factors. The bleeding at first extends to the peri- 
cardial cavitj’’, then maj'^ in^mlve the pleural cavity and only in a 
few instances exudes from the external wound or extends thiough 
the diaphragm. If the blood has no means of escaping fiom the 
pericardial sac death may ensue in a few minutes from compiession 
of the heart or heart tamponade (a true example of asphjoda). 
Sometimes when the pericardial wound is so placed that the blood 
will find an outlet into one of the pleural cavities death may be post- 
poned for many hours. The overflow into the pleura relieves the 
pericardium from a dangerous rise of internal pressure, and allows 
the patient to live until he finally dies from meie loss of blood. 
Recently the author saw such a case where a man aged twenty-one 
years, wounded in the left lung, the pericardium, the coronary 
venous sinus and both auricles by a 38 caliber lead bullet, was 
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enabled to survive these appalling injuries about twenty-four hours, 
simply because he had a wound of the pericardium that drained the 
blood into the left pleural cavity. 

In those cases where the patient lives for a number of days 
death may be the result of a secondary septic infection, such as 
pericarditis, empyema, pneumonia or general sepsis of any variety. 
Sometimes the exitus is due to wounds of adjacent viscera as a 
pneumothorax which may complicate perforation of the lung or a 
peritonitis complicating an abdominal injury. 

A large percentage of bullet wounds of the heart tend to heal 
up spontaneously and Fischer’s^ estimate of 10 per cent recovery 
under expectant treatment is generally considered correct. The 
readiness with which healing takes place depends on the nature of 
the cardiac injury. A large missile that traumatizes the muscle 
and leaves a gaping hole does not allow as much chance of successful 
healing as does a smaller projectile which causes a small wound, and 
so produces less shock and hemorrhage. 

The location of the wound in the heart has a very important 
bearing on the prognosis. Wounds of the left ventricle have the 
lowest mortality, wounds of the right ventricle rank next, while 
wounds of the auricles are the most fatal of all. This is probably 
explained by the fact that the thicker ventricle muscle allows the 
projectile more readily to penetrate obliquely without cutting across 
the fibers, while the thin auricle wall is usually pierced rectangularly 
and the fibers cut crosswise, so that the bleeding is less likely to be 
checked. A missile that penetrates the heart cavity or pierces 
a large coronary artery is much more dangerous than one that 
involves the myocardium alone, for the same reason. Strangely 
enough a rather deadly type of bullet wound is that kind which 
ruptures the heart without penetrating the pericardium. The 
missile is often spent and stops just on the outside of the pericar- 
dium or it passes over the sac tangentially “creasing” the heart, 
but not entering, the pericardial cavity. The mechanism is exactly 
similar to the rupture by blunt force. 

Healing when it occurs takes place in the heart just as it does 
elsewhere in the body. The wound is first plugged by a blood clot 
which is later replaced by granulation tissue and then by scar tissue. 
The only difference, according to Anitschkow,® is the presence of 
a large cell with a peculiar nucleus which he called a myocyte, 
claiming that this cell is peculiar to granulation tissue in the myocar- 
dium. In any event, the result of the, process is a dense fibrous 
callus which effectually closes the defect in the heart wall. However, 
even during healing a fatal accident sometimes occurs. In the 
early stages an increase in the intracardiac pressure may force 
apart the edges of the wound causing a secondary hemorrhage. If 
the wound is healed the same factor may cause the formation of a 
cardiac aneurysm at the site of the scar. In other cases one of the 
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valves may be injured and a stenosis and insuffieiency result whieli 
might be the real eause of death. (Klose.’) 

A large number of the cases wliich recover show the projectile 
embedded in the heart muscle enclosed by a fibrous capsule, and 
are often discovered quite by accident in the progress of an autopsy; 
for, like any other foreign body, when once encapsulated they 
rarel.y cause symptoms. Exceptions do occur, however, as in 
a case where the bullet by involving the bundle of His in the scar 
tissue gave rise to the S 3 'mptoms of heart block. Aneurysm of the 
heart wall and adhesion of the lieart to the pericardium maj'^ also 
result from the irritation set up bj^ an embedded projectile (Klose"). 

Sometimes bullets become attached to the endocardium or the 
pericardiimi. Itictlms® lias described cases in which the bullet 
has entered the lieart cavity by penetrating the m^’oeardium direct 
or b}’- penetrating a vein and being carried to the lieart b}' the 
blood.* Here the foreign bod.y is thrown around bj”^ the blood 
stream until it becomes attached to the wall b}’’ fibrin which later 
becomes organized. Apparcntlj’’ while the ball is free in the blood 
the patient maj'’ show nian^' signs of cardiac irritability but these 
disappear when it becomes attaclicd to the endocardium. 

Missiles which gain admittance to the blood stream are sometimes 
described as being dangerous to life, because of the possibility of 
embolism either from thrombi formation or because the bullet itself 
acts as an embolus. Sudden death in one case was caused by a 
projectile entering the left ventricle and then being carried by the 
blood to block the ascending aorta. Cases also have been described 
where the bullet has entered the right side of the heart or one of the 
systemic veins, and was later driven into the pulmonarj'^ artery 
with rapidlj'’ fatal results (Klose^). 

In recent years operative repair of heart wounds or cardiorrhaphy 
has been extensivelj’’ developed. Helm” in 1896. performed the 
first successful operation of this kind on man, though previous 
unsuccessful attempts had been made b.y other surgeons and a 
suitable technic had also been worked out bj’’ animal experiments. 
Since then other surgeons have imitated Helm with greater or less 
success. The war of 1914 to 1918, however, brought the procedure 
into almost common use and in place of merelj'^ suturing wounds m 
the heart wall, manj'' operators have gone so far as to remove foreign 
bodies from the interior of the heart and on occasion to operate twice 
on the same heart. W. R. Smith*® believes that cardiorrhaphj'^ has 

* The editor has offered an additional curious example of survival with a bullet in 
the heart. On examining the heart of an apparently normal moose that had just been 
shot, a mushroomed rifle bullet of larger caliber than he was using was found free in 
the cavity of the right ventricle. Presumably the animal had sutyved a pre^nous 
• wound, in which the bullet had entered a large vein and been swept into the right si e 
of the heart, where it acted for an indefinite period as a ball thrombus. Its rougher 
edges were smoothed off with fibrinous deposits. No portal of entry was found on the 
body or after careful examination of the excised heart. 
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markedly decreased the mortality of heart wounds; he estimates 
that probably 1 in 10 recover under expectant treatment, while 
1 out of 2 cases get well when the operation is performed. 

The 3 cases presented here are some that came to autopsy in 
the routine work of the Medical Examiner’s Office of New York 
City. They demonstrate very strildngly the characteristics of the 
kind of bullet wounds of the heart that allows the patient to sur- 
vive several days or longer. 

Case Reports. Case I. T. H., aged forty-one years, a strong, 
well developed, white man was shot three times in the back. About 
fifty minutes afterward, the ambulance took him to the hospital, 
where he was admitted in a state of shock, but conscious and rational. 
He showed considerable abdominal discomfort, his skin was pale 
and his breathing was shallow and rapid. Physical examination 
then disclosed three bullet wounds of entrance in the back, and the 
presence of a paralysis and a loss of sensation in that part of the body 
below the sixth dorsal vertebra. 

He was operated on that same day under local anesthesia with the 
result that one bullet was removed from the left axilla and another, 
which had injured the spinal cord, was removed from the dorsal 
region of the spine by a laminectomy of the sixth and seventh dorsal 
vertebrae. 

The patient survived the injury seven days with no improvement 
of his paraplegia and no alleviation of his abdominal distress, which 
was so acute that daily gastric lavage was necessary. During his 
entire illness he had a daily temperature of 99 to 101° F., accom- 
panied by rapid pulse and respirations. 

Autopsy was performed about thirty hours after death. The 
body was that of a large well developed adult male about 5 feet 10 
inches in height. His skin had an icteric tinge; there was also a 
superficial bedsore in the sacral region. Bullet hole No. 1 was 
situated in the mid-thoracic region near the spine, not far from the 
laminectomy incision through which the bullet had been removed at 
operation. Bullet hole No. 2 was found alongside of the left axilla 
near another operative incision. Bullet wound No. 3 was located in 
the lower part of the left chest posteriorly at the level of the tenth 
interspace, 4| inches to the left of the spine. 

On section, it was discovered that the bullet, 32 caliber lead, 
which made wound No. 3, passed through the left chest upward, 
forward, and to the right, fracturing the left eighth rib in the axil- 
lary region, perforating the left lung and the pericardium, wounding 
the heart and finally lodging in the upper lobe of the right lung. 
Both lungs showed an extensive pneumonic consolidation; the right 
lung was adherent to the chest wall. The left pleural cavity, how- 
ever, contained 950 cc of dark fluid blood presumably due to the 
bullet wound of the left lung. 



878 


VANCE : BULLET WOUNDS OF THE HEART 


Tlie J)ericardial cavity was of normal size and contained neither 
blood nor fluid. The pericardial wounds seemed to be healed. 
The muscle was moderately contracted but otherwise natural. 
Valves, aorta and coronary arteries showed nothing unusual. The 
heart wound was seen to be a small bluish red tunnel of the left 
ventricle 1-^ inches in length and about of an inch in diameter. 
The bullet liad entered the muscle of the left ventricle near the left 
border and traveling forward and upward had emerged from the 
myocardium of the right ventricle near the septum. The cavity of 
the heart had not been entered nor had any important vessel been 
injured by the bullet. 

Case II.— II. R., aged twenty-three years, during a quarrel was 
shot onee in the left chest anteriorly. lie immediately lost con- 
sciousness but recovered rapidly. Shortly after this he was admitted 
to the ho.spital ward, displaying signs of severe shock. Examina- 
tion disclosed a bullet hole in the left chest, situated about the level 
of a line drawn between the nipples and between the left nipple and 
the sternum. There Avas no Avound of exit. Subsequent roentgen- 
ray examination located the bullet in the spinal column about the 
leA-el of the seA^enth dorsal A’^ertebra. 

From the A'ery start indications AA^ere not lacking that the spinal 
cord Avas injured at the IcA^el of the seA'enth dorsal spine, as sensation 
Avas disturbed and the muscles Avere paralyzed beloAv that point, 
and’ incontinence of urine and feces AA’as present. Three days after 
the injury, bedsores deA'eloped in the gluteal regions. The neck 
AA'as rigid and the spinal fluid acquired by lumbar puneture contained 
blood cells. The blood count shoAA'ed 19,000 Avhite cells of Avhich 
86 per cent AA'ere polymorphonuclear leukocytes. The urine merely 
shoAA’ed a feAA- hyalin casts, a few AAdiite cells and a trace of albumin. 
There AA^ere also signs of fluid in the right chest. 

.The patient surAuved the injury eight days, Avith a consistently 
high temperature of 103° F., but shoAving a normal pulse and respira- 
tion rate until just before his death. Then he suddenly became 
markedly dyspneie and cyanotic, and died in the course of seA’eral 
minutes. 

Autopsy AA'as performed about fifteen hours after death. The 
body Avas that of a Avell developed young adult male, aged tAventy- 
three years, 5 feet 8 inches tall, AA'eighing 142 pounds. There Avere 
numerous bedsores over the sacrum, buttocks and heels. 

There Avas a bullet AA'ound of entrance on the front of the left 
chest, very small, about yV inches in diameter, located 2 inches to 
right of the left nipple and slightly above its leA'el. The bullet 
then penetrated through the fourth left costal cartilage; perforated 
the pericardium, heart, thoracic aorta, finally entering the thoracic 
spine. The bullet, a 25 caliber yelloAA' metal jacketed bullet, Avas 
found in the spinal cord at the leA’'el of the seA'enth dorsal segment. 
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The renal pelves and the bladder showed a definite inflammation 
of the mucous membrane as the result of this spinal injury. 

There was an enormous hemorrhage in the posterior mediastinum 
which projected as a huge retroperitoneal hematoma into the right 
pleural cavity. The pleura here had been split and the right 
pleural cavity contained a large quantity of blood and blood clot so 
that the right lung was forced over toward the left. The left lung 
was edematous and adherent to the chest wall by easily detached 
fibrinous adhesions. Neither dung was wounded by the_ bullet. 

A pericardial perforation was found. The pericardium con- 
tained about 250 cc of blood, which was from a recent rupture, as 
the serous surface was not covered by any fibrinous deposit. The 
heart was normal in size and contracted, showing a bullet wound 
through the anterior surface of the right ventricle just below the 
ring, with perforations of the pulmonary arterj'^, one of the pulmo- 
nary cusps, the left auricle and the .thoracic aorta. The source of 
the pericardial hemorrhage was a recent separation of the edges of 
the right ventricle wound, presumably because of some sudden rise 
of intrac^rdiac pressure, which the newly formed granulation tissue 
was unable to sustain. Sudden death therefore resulted from the rise 
in pericardial tension, due to the hemorrhage into the pericardial 
sac from the small recent perforation on the anterior surface of the 
right ventricle. The other in and out wounds of the auricular 
septum and of 'the left auricle were closed. 

Case III.— E. W., a young colored man, was found in a cellar 
unconscious and smelling strongly of alcohol. He was removed to a 
hospital and died there three days later, never having regained 
consciousness. 

Autopsy shoAved a young colored male, aged twenty-two years, 
5 feet 11 inches tall, Aveighing 161 pounds. Death was found to be 
due to a fractured skull, a lacerated brain and an extensive bron- 
chopneumonia, secondary to the head injury. During the course 
of the autopsy, hoAvever, it was discovered that the deceased had 
eAodence of an old bullet Avound of the heart and the right lung prob- 
ably of several years duration. 

Two circular scars on the inside and outside of the biceps area of 
the right arm, each about | inch in diameter, a similar scar on the 
right chest immediately over an old fracture of the seventh rib, 
a cord-like scar of the lower lobe of the right lung, and finally the 
heart lesion itself indicated clearly enough, the course of this old 
bullet AA'ound. 

^ The missile had evidently entered the pericardium on the right 
side, but at aiitopsy there was no trace of such a AA'ound. OA^er the 
most dependant portion of the right auricle AA'as a circular fibrous 
scar f inch in diameter, AA'hich occupied the entire thickness of the 
auricle Avail, for it Avas visible on the epicardial and the endocardial 
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surfaces. Tliis was evidently the point where tlie bullet entered 
the lieart, penetrating about inch, to lodge finally in the muscle 
of the right ventricle, just below the ring and just under the epi- 
cardium where it was plainly visible. (See Fig. 1.) Tlie bullet, 
38 caliber lead, was enclosed in a thick fibrous capsule. 



Photograph of the lieart in Case III showing the encapsulated bullet. 


There was no reason to believe that the deceased sufl’ered any 
untoward symptoms because of its presence in his myocardium, 
where it had obviously been for a very long time. Subsequent 
investigation failed to establish any reliable history of the old 
shooting, but it was suspected that the deceased was identical with 
a certain negro who had been shot three years before. Positive iden- 
tification was impossible because of the fondness of the dead man 
for aliases. 

Discussion. The three cases presented here are of value in tliat 
they suggest conditions under which healing can take place in the 
heart wall. In Case I, a 32 caliber bullet without penetrating the 
heart cavity cut a tunnel in a segment of the heart muscle that was 
not unduly vascular. There was practically no hemorrhage into 
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the pericardial cavity and death seemed to be due to the spinal cord 
lesion and the lobar pneumonia. In Case II the heart and aorta 
were perforated by a small 25 caliber bullet in such a manner that 
bleeding was slight at the start, the patient experiencing no trouble 
from his cardiac injury until eight days afterward when the edges 
of the wound were suddenly forced apart and death resulted from 
the sudden hemorrhage into the pericardium. In Case III, the 
remarkable feature was the encapsulation of the bullet in the 
right ventricle with healed scars of the right auricle and the right 
lung, demonstrating the manner in which the bullet had reached its 
final resting place many years before. Death in this case was due 
to a recent injury which had no connection with the old bullet 
wound. In all three cases the bullets left wounds of such a nature 
in the heart that the primary complications were avoided and con- 
ditions were favorable for the process of repair. 

These cases are rather unique in comparison with the other bullet 
wounds of the heart that have come under the observation of the 
Medical Examiner’s office, most of which die very rapidly after the 
shooting. Occasionally a cardiac wound is found in a person living 
a few hours to two days after the injury, such as when the accom- 
panying pericardial wound drains the blood into the pleural cavity 
and prevents a rapidly fatal increase of intra-pericardial pressure. 
It is rare however to find bullet wounds of the heart that allow any 
longer survival and exceedingly rare to find one that undergoes 
spontaneous cure, as in Case III. 

It is probably true that most of the previous statistics concerning 
the mortality of these injuries err somewhat on the side of optimism. 
Immediately fatal cases are rarely published and are thus overlooked. 
In addition, many chest wounds that recover without operation are 
often erroneously diagnosed as cardiae wounds by mere clinical 
observation, which in itself alone cannot determine the actual 
state of affairs inside the chest Avith any degree of certainty. Con- 
sequently to compile statistics under such conditions may be mis- 
leading and give rise to erroneous interpretations. 

This does not diminish the value of the fact, hoAvever, that some 
bullet wounds of the heart do tend to undergo spontaneous healing 
and that others may be amenable to a suitable operation, a knowl- 
edge which is not only of importance to surgeons but to practitioners 
of forensic medicine. Not infrequently vital points of evidence in 
homicide cases can be made clear only by appreciating the fact 
that a cardiac Avound need not necessarily kill outright and that the 
patient can under suitable circumstances surAUAJ^e the shooting for a 
considerable length of time. 

The author Avishes to express his thanks to Dr. Charles Norris, 
Chief Medical Examiner of the City of Ne\A* York, for permission to 
publish this paper, and to Dr. George Cahill and Dr. Lester Rosen- 
berg of the fourth Dmsion of Bellevue Hospital and to Dr. C. N. 
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Dowd and the Staff of the First Surpjical Division of Roosevelt 
Hospital for the clinical histories here jn-csentcd, and also to Mr. 
M. J. O’Neill of the College of Physicians and Surgeons for the 
photograjih. 
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HEART BLOCK OF UNUSUAL ETIOLOGY. 

By Nor.m.an E. Clarke, M.S., IM.D., 

AND 

F. J.ANNEY S.MITir, A.B., M.D., 

DETHOIT. 

.(From the Department of Internal Medicine, Henry Ford Hospital, Detroit, Mich.) 

The occurrence of Jicart block is now rarely of sufficient interest to 
occasion comment. Its presence invariably means partial or com- 
plete destruction of the auriculoventricular pathway of conduction, 
provided toxic causes, such as digitalis, are e.xcludcd. It occurs 
usually in elderly individuals whose hearts show advanced in.'^'o- 
cardial degeneration and is in most instances a jiermanent condition. 

We have recently observed two patients suffering from this 
disturbance,' in whom the condition arose, from a very unusual 
etiology. The association of heart block with gumma of the sep- 
tum is exceptional. In a recent paper by Major^ he was able to 
find but twelve such cases reported up to 1922, 

Case Reports. Case I.— A housewife, aged thirty-five j^ears, 
entered the Henry Ford Hospital on April 13, 1924, complaining 
of severe dyspnea and precordial pain. During the preceding 
three years she had suffered from slight fainting attacks which 
occurred at irregular intervals. She always was aware of the 
approach of one . of these attacks by everjdhing becoming blurred. 
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breathing dj'^spneic and the necessity for her to sit down in 
order to avoid falling. Complete consciousness was never lost, 
but there was inability to move or talk during the attack. 
A year previously there had appeared in her left arm and 
shoulder and over the precordium momentary, fleeting pains of 
great severity. These pains were not associated with fear of 
death or induced by exercise. In spite of these symptoms her 
general health had remained fairly good, and she had been able to 
continue with her housework until November, 1923. She had 
partaken of an unusually heavy meal, when suddenly there occurred 
a severe pain about her heart and she lapsed into unconsciousness 
which lasted several minutes. From then on her dyspnea was 
pronounced, and within a short time edema appeared in the extremi- 
ties, which symptoms steadily increased in severity and extent. 
The most striking feature at this time was her recognition of the 
fact that her heart rate had become very slow. During the three 
weeks previous to her admission to the hospital there had been 
extreme edema, ascites and orthopnea. 

Her past history was essentially negative. 

Physical examination showed a short, obese, young woman. The 
pupillary reaction to light and the tendon reflexes were prompt 
and normal. There was marked dyspnea and slight cyanosis. 
The veins of the neck were engorged, and a sj^stolic pulsation 
could be felt in the suprasternal notch. The apex impulse was 
visible in the fifth space, 11 cm. from the midsternal line. The 
retrosternal dulness was increased, and tubular breath sounds were 
audible in this area. The heart rate was 48, the rhythm being slow 
and regular and the first sound at the apex muifled. The pul- 
monic second sound was very accentuated and distinctly redupli- 
cated. At the apex and base there was a rough systolic murmur 
and a blowing diastolic murmur was heard along the left sternal 
border, the latter transmitted into the great vessels of the neck. 
Blood pressure was 190 systolic and 70 diastolic. There was con- 
gestion of both lung bases and extreme edema of both extremities. 
The blood Wassermann test was 4-h. 

Dm'ing her brief stay in the hospital she had rapidly increasing 
decompensation. A few days before her death thrombosis of the 
left brachial and internal jugular vein occurred, with the production 
of local heat, tenderness, swelling, pain and intense cyanosis of 
the left arm. Death came with sudden increase in the dyspnea, 
intense cyanosis and collapse. 

The initial electrocardiographic tracing made immediately after 
admission is shown in Fig. 1. The complexes were of low voltage 
with a Q—JiS interval of 0.12 to 0.16 of a second. There were 
notched and splintered R and S waves, flat T waves in Lead I, 
and inverted T waves in Lead II. Tlie curve likewise showed 
complete heart block. The curve obviously showed severe myo- 



884 CLARKE, SraTH: HEART BLOCK OF HNUSHAL ETIOLOGY ' 

cardial damage with destruction or blocking of the aurieular ven- 
tricular pathway. The impulses appeared to arise in the left branch 
, of the His bundle below the area of destruction. The later curves 
continued to show similar findings. 

Reyort of Necroysy (Dr. Hartman); TJie heart was enlarged, 
weighing 550 gm. Tlie wall of the right coronary artery was 
thickened, the lumen being partially occluded. The intima of 
the aorta showed numerous puckered, wrinkled thickenings with 
but few areas that were not so involved. There were no areas 
of calcification. The ascending portion of the aorta showed the 
most pronounced changes, but these pathological areas were 
present to a less degree in the larger branches. The aortie wall 
was thickened, and there were yellowish streaks of necrotic tissue 
between the media and the interna. 

On opening the heart the chambers appeared dilated; the walls 
were thinner than normal. None of the valve leaflets were thick- 
ened, nor did they show any unusual ehanges. The ventricular 
septum showed a mass which bulged outward into both ventrieles. 
This mass involved the auriculoventricular node and extended 
downward toward the apex for a distance of, 6 cm,, leaving only 
the apical half of the septum uninvolved. This new septal tissue 
was firmer and more resistant than normal, and in a section cut 
between the sinuses of Valsalva and downward toward the apex 
a change was noted from heart muscle to firm tough yellowish- 
gray tissue. The two endocardial surfaces were unaltered. The 
mass showed areas of yellowish necrotie material alternating with 
the grajdsh fibrous strands. The microscopical sections taken 
from the interventricular septum through the area of softening 
showed the muscle to be largely replaced by fibrous conneetive 
tissue, and the little muscle that remained was infiltrated here and 
there by round and wandering cells. In the immediate vicinity 
of the caseous area there was an intense infiltration by round and 
wandering and plasma cells. The area of destruction shaded 
gradually into the surrounding fibrous tissue and muscle, and 
about it was a zone of intense infiltration gradually changing from 
cells which stained well to those which stained a homogeneous 
dirty blue color with fragmented nuclei scattered throughout. 
Stains for spiroehetes were made after the method of Warthin 
and Starry, and showed an occasional Treponema pallidum, identi- 
fied by its size and short curves. Further sections through different 
areas of the interventricular septum were examined. These showed 
larger and smaller areas of round-cell and plasma-cell infiltration 
and areas of homogeneous dirty blue staining tissue much as 
previously described. 

Our second patient presented numerous points of interest. The 
duration of his heart condition, the presence of a possibly asso- 
ciated gall-bladder infection, and ultimate recovery after the 
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operative removal of tlie abdominal lesion, constitute an experience 
which is not common among patients classified as heart cases. 

Case II.-This man, aged thirty-five years, first came under 
observation in our out-patient department in December, 

He complained of frequent colds, headachy, spells of weakness 
3 TiicrVit siWPaf R. witli a sliaht daily rise in temperature. 



Me nad Had typnoia lever severui — o -- 

health had not been up to par since that time. The heart slmwed 
regular rhythm, a rate of 80 and sounds of good quality. There 
were no cardiac murmurs. The blood pressure was 100 systolic 
and 58 diastolic. Repeated physical examinations of the chest, 
together with roentgen rays, ruled out as far as possible anj'’ prob- 
ability of pulmonary tuberculosis. He had definite involvement 
of the maxillary sinuses witli chronically infected tonsils. 
complete gastrointestinal examination revealed evidence which 
strongly suggested disease of the gall bladder. 

In May, 1923, his heart was again examined with apparently 
normal findings. His spells of weakness and headaches still con- 
tinued. From this time until March, .1924, he was under treat- 
ment for his constipation and chronic cholecystitis. 

In March, 1924, he came to the hospital suffering from acute 
heart failure. He stated that ten days pre\nously, while returning 
from lunch, he had climbed some stairs with comparative comfort. 
When he reached the top landing he saw black spots before his 
eyes and he suffered a feeling of faintness. On attempting to 
push forward he became very dyspneic, had a sense of suffocation, 
and it was necessary for him to sit down and rest. During the 
afternoon he had a similar attack of suffocation and a feeling of 
pounding in the region of his heart. These attacks had occurred 
daily up to. his admission to the hospital. On a previous day, 
while walking a distance of about one mile, he had suffered fre- 
quent attacks which necessitated staggering to a tree or other 
support until he could regain his breath and balance. He described 
the feeling in his head as of “something rushing up into my skull 
and dilating my brain.” 

ExaTnination. He was seen immediately after entering the out- 
patient department by one of us (N. E. C.). Heart failure was 
present with e^reme cyanosis, dyspnea, moderate orthopnea and 
slight edema of the extremities. The heart rhythm at that time 
was absolutely irregular. While under examination the patient 
informed us that the extreme palpitation had suddenly stopped. 
He was sent to the “heart station” and an electrocardiogram was 
taken (Fig. 2). During his stay in the hospital he showed a slight 
elevation _ of temperature every three or four days. Fluorosconical 
examnation of the chest showed the heart to be slightly enlarged 
with slight prominence in the left auricular region. 
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An examination made after many days’ rest in tiie iiospital 
showed the following findings: There was palpable enlargement of 
the postcervical glands and moderate cyanosis of the lips. Tiie 
maximum apex impulse was in the sixth interspace 9 cm. from the 
midsternal line inside the nipple, line. The heart’s rate was 80. 
The rhythm was regular with occasionally what appeared to be 
dropped beats. The sounds at the apex were only fair and rather 
distant. The second aortic sound was unusually accented, hollow 
and rather bell-like. The peripheral arteries were not palpable. 
The blood pressure Avas 105 systolic and 65 diastolic. The lungs 
AA^ere clear. The blood Wassermann on repeated examinations AA^as 
alAA'ays negatiA^e, and the spinal fluid Avas normal in all tests. He 
felt definite tenderness OA’’er h'lcBurney’s and IMorris’s point, but 
none OA’^er the gall-bladder region. There Avas no jaundice. 

He remained in the hospital at absolute rest for about ten daysi 
and Avhen discharged had recovered from his acute s3’’mptoms. , At 
this time he AA^as adAused to haA^c an ojieration for the remoA^al 
of his infected gall bladder. 

On May 5, 1924, he AA^as operated upon, and the appendix and 
gall bladder AA^ere removed. Pathological e.\'amination, by Dr. 
Hartman, shoAA'ed the usual CAudence of a chronic infection of these 
tAVo organs. 

He made an uneA'-entful recovery from the operation. The con- 
stipation has persisted but the Jieadaches liaA’^e been almost com- 
pletely relieA'’ed, and the heart has been so improA'^ed that at present 
he has none of his previous cardiac symptoms. He is sympto- 
matically cured and is again able to carry on his daily AA'ork Avith- 
out difficulty. Since the operation he has gained 20 pounds in 
weight. 

Electrocardiograiihic Examination. The first electrocardiograrn 
(Fig. 2), taken in March, 1924, shoAV'ed partial heart block Avith 
a P-R interval of about 0.34 seconds and large P waves in Leads 
II and III, probably due to auricular engorgement. 

On April 1, 1924, the electrocardiogram (Fig. 3) shoAved complete 
A-V dissociation, AAuth a A'^entricular rate of 58 and an auricular 
rate of 112. The P waves AA’^ere not as prominent as they had been 
in the previous tracing. At this time the patient AA^as exercised, 
but this had no effect whatever on the P-R intei-A'^al, but did increase 
the ventricular rate, causing a frequent summation of the P and 
T waves. The administration of amyl nitrite caused results similar 
to exercise. While the patient Avas undergoing examination he suffered 
from attacks characterized by a . sudden staring expression, falling 
backward of his head, slumping of his body and momentary loss 
of consciousness. . These periods Avere synchronously registered on 
the electrocardiogram as dropped ventricular beats, auricular 
impulses maintaining their regular rate and , sequence. Atropin 
Avas administered intravenously in a -^^grain dose, resulting in 




Fig. 1.— Case I.— Initial tracing taken at the time of admission shon'ing complete 

heart block. 




Fig. 3. — Case II. Tracinp; t.akeri one month after oii.^ct of s>nnptoms and showing 
complete anriculovcntricitl.ar dissociation. 



Fig. 4. — Case II. Normal tracing taken after cholecystectomy had been performed. 
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chanaes closely resembling tliose noted by exercise and amyl nitrite, 
Sy, tcreLe in heart rate noth no tendency to return to smus 

'''onlpril 24 the electrocardiogram showed a P-R interval of 
0.48 second, the P wave following immediately after the or i 

wave of the ventricular complex. ^ 

The patient had been given potassium iodide for a ratliei long 
period, and on May 2 the electrocardiogram showed a P-R interval 

of only 0.2 second. . „ x- i j 

On hlay 5 a tracing taken ten minutes after operation showed a 

P-R interval of 0.16 to 0.18 second. 

From May 1, 1924, to January, 1925, many electrocardiographical 
tracings have been taken, all showing normal form (Fig. 4) with 
no suggestion of the previously noted abnormalities. 

Comment. The patient with cardiae gumma presented the 
usual clinieal picture of syphilis of the cardiovascular system, 
namely, a sudden and unexpected onset with a progressive down- 
ward course. We can only surmise that the initiating of her 
serious difficulty by an apparent Stokes-Adams attack might have 
also marked the sudden onset of her complete block. She had no 
similar attacks afterward. The diagnosis of gumma of the septum 
as a cause for the bundle destruction is coiiclusively proved by the 
demonstration in it of the Spirocheta pallida. 

The second individual’s entire story and progress was unusual. 
He likewise entered in a state of acute heart failure which was 
relatively sudden and unexpected- in its onset. His heart showed 
complete auriculoventricular dissociation during the course of our 
observation, but he progressed to a complete symptomatic recoveiy 
with his heart resuming and maintaining normal sinus rlyThm. 

One might speculate on the relationship between the removal of 
the infected gall bladder, with the simultaneous recovery and 
maintenance of normal cardiac mechanism. The 'Tliolecystitic 
heart” is a well-recognized condition, causing arrhythmia, tachy- 
cardia, bradycardia, precordial pain and distress, or even attacks 
simulating tire picture known as angina pectoris. The question 
here is whether the infected gall bladder caused myocardial changes 
or strain which was relieved by its removal. This association of 
myocardial changes and gall-bladder infection has been discussed 
by Babcock,® who has reported several cases in which he attributed 
myocardial weakness to biliary tract infection. 

It is too early to say that this patient has made a permanent 
recovery. The auriculoventricular bundle having a large reserve 
conduction capacity may function without showing electrocardio- 
graphical changes when only a few strands remain. Under such 

Xck^'°Thk influence will cause 

block. This condition of partial bundle destruction may be present 
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in this man, and the removal of the infected gall bladder by reliev- 
ing a strain or a toxic effect on the heart might liave been sufficient 
to raise the conduction threshold back to apparent^ normal func- 
tion. The potassium iodide wliich was administered must also be 
considered in viewing the possible factors that caused the return to 
normal rli.ythm and conduction. 

The duration of the heart block in this man appears to preclude 
any possibility of vagus influence being a factor. 

Summary. A case of heart block due to gumma of the ven- 
tricular septum has been reported. 

The diagnosis of gumma has been conclusively proved bj^ the 
demonstration of the Spirocheta pallida in the ventricular tissues. 

The possibility of gall bladder infection as a primary or accessory 
cause of heart block has been discussed. 

A case illustrating the above possibility has been presented in 
which the heart regained and has maintained normal sinus rhythm 
since the removal of the infected gall bladder. 

We wish to acknowledge our indebtedness to Dr. Frank Hartman 
for the pathological reports. 
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OBSTRUCTIVE JAUNDICE.* 

By E. Starr Judd, M.D., 

AND 

Verne G. Burden, M.D., 

DIVISION OF SUHGEny, MAVO CDINIC, nOCHESTER, MINNESOTA. 


Within the last few years, experimental research in the plij^siology 
of the biliary apparatus has materially increased our understanding 
of the basic principles involved in clinical disease of this system. 
There has been, we believe, a corresponding improvement in diag- 
nosis and treatment. A greater part of the experimental work has 
been devoted to the consequences of mechanical disturbance of bile 
flow. While recognizing the great importance of this newer knowl- 
edge, we must therefore, be guarded in the application of experi- 
mental results in the animal to disease in man. Besides the differ- 
ences in anatomic structure and physiology, there is the important 

* Submitted for publication, February 20, 1925. 
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factor of infection, which is the chief cause of disease in man, and s 
so difficult to reproduce at will in the experimental animal It is 
true that the most serious diseases of die biliary tract are those in 
which the outstanding feature is biliary obstruction. Surgica 
mortality is practically confined to such caps. There has been, so 
far as we can determine, very little detmled clinical and laboratory 
investigation of patients with obstructive jaundice epending over 
the entire preoperative and postoperative course. The solution of 
these problems can only be attained by careful comparison of such 
clinical data with the already known experimental facts. With the 
idea of stimulating further investigation we report the following 
case. 


A woman, aged forty-four years, came for examination Novem- 
ber 29, 1921, because of attacks of abdominal pain. She had 
been married twenty-one years and had one child. Her present 
illness had begun one year before, with pain in the right side of the 
abdomen. A second attack occurred three months later and was 
followed by persistent soreness over the right side of the abdomen. 
There were two subsequent attacks about three weelcs apart, and 
a physician was called to relieve the pain. There was no associated 
fever or vomiting, no jaundice or other sjnnptoms except marked 
constipation. 

The patient was 5 feet, 6 inches high, and weighed 118 pounds. 
The systolic blood pressure was 144, the diastolic 96. She appeared 
to be in good health. Abdominal examination was negative except 
that the right kidney was palpable and mobile. The urine was 
normal. The hemoglobin was 70 per cent, the leulvocytes numbered 
8,600. The phenolsulphonephthalein test showed a return of 70 
per cent in two hours. Roentgen-ray examinations of the chest, 
kidneys, ureters, bladder and colon were negative. Electrocardio- 
grams revealed a sinus tachycardia rate of 100. The diagnosis was 
made of chronic appendicitis, probably associated with cholecystitis, 
and operation was advised. 


December, 9, operation was performed through the upper right 
rectus incision. The gall bladder was a reddish plum color and 
filled with stones'. It was constricted at the middle, apparently 
by fibrous tissue. The common duct appeared normal, and stones 
could not be palpated. The stomach, duodenum, and uterus and 
adnexa were normal. The right Iddney was located normally 
The liver was not enlarged but was markedly prolapsed, the lower 
edge extending below the level of the umbilicus. The gall bladder 
and appendix were removed and the wound closed without drainage 
The pathologist reported subacute cholecystitis and a contri- 
tion m the middle of the gall bladder, and in this contracted portion 
an adenocarcinoma and squamous-cell epithelioma, grade 2, chole- 
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litliiasis (multiple stones, the largest 1.5 ein. in diameter), and 
chronic catarrhal appendicitis (Figs, 1 and 2). 

Tiic wound healcfl by i)rimary union, 'J’he jjatient was dismissed 
from the hospital on the eleventh day, and returned to her home on 
the seventeenth day. She returned for c.vamination, September 22, 
J924, two yeans ami nine months after the operation. She Jiad been 
in excellent health until two months before when she laid a peculiar 
uncomfortahle sensation high in the ei)igastrium with a feeling of 
“ drawing,” There was no jjain, 'J'wo weeks later jaundice appeared 
which became progressively deeper, 'j'herc was severe ])ruritus. 
The urine was dark and the stools clay colorerl. 

The patient now weighed 1 J 4 jKunuls, 'J'lie systolic blood pressure 
was 134, the diastolic SS, Jaundice was marked, Tbc liver margin 
extended below the umbilicus and the surface appeared .to he 
irregular. Urinalysis disclosed a trace of albumin, a large amount 
of bile, a few hyalin and granular casts, and an occasional pus and 
red hhuxl cell. The hemoglobin was 07 per cent, the erythrocytes 
numbered 4,]o0,000, and the leukocytes 5200. The coagulation 
time Avas seven and a half minutes (September 2-i), Koentgen-ray 
c.xaminations of the chest and the stomach were negative. E.van)i- 
nations of the stool showed an excess of fat. The ])atient was sent 
into the hosjAital for oi)Scrvation. 

September 20, 3024, a test of liver function revealed dye retention, 
grade 4; serum bilirubin 21,3 mg. for each 300 cc; blood creatinin 
3.3 mg. for each 3(30 cc; and blood uric acid 2,3 mg. for each 100 cc. 
September 30, the coagulation time was nine and a half minutes, 
calcium time nine minutes, bleeding time three and a lialf minutes. 
These tests were made after the i)atient had received 4 intravenous 
injections of 5 cc of 10 i)er cent calcium chloride. During this time 
the jaundice liad become much deeper. 

In view of the previous malignant condition in the gall bladder 
and the recent onset of painless jaundice it now seemed that a 
malignant lesion must be causing biliary obstruction. IIoAA’ever, 
the interval of two years and nine months since the previous opera- 
tion seemed to favor the possibility of a benign stricture of the 
common duct. The patient was again given a course of calcium 
chloride intravenously, l^luid intake Avas increased and quantities 
of glucose AA'ere giA^en by mouth. October IS, biliary obstruction 
AAuth constant progressiA^e jaundice had existed for elcA^en Aveeks. 
Calcium chloride had been used to improA'e the coagulation time of 
the blood. The patient’s general condition AA'as excellent. The 
calcium time AA^as ten minutes and fifteen seconds; the coagulation 
time elcA'^en minutes. The serum bilirubin Avas 35,4 mg, for each 
100 cc. The bleeding time AA^as three minutes. The saliA'ary urea 
index AA’^as 38 (blood urea 20 mg.). 

The risk of operation and the slight hbpe of cure AA’ere explained 
to the patient and her husband, but they Avere both anxious to have 
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something done. Therefore, Oetober 20, operation was performed 
under ether anesthesia. The liver appeared as usual in cases of 
biliary obstruction. It was enlarged, with rounded edges, mottled, 
and a dark slate color. Its surface was smooth and uniform. By 
following the gall bladder notch and keeping close to the liver in 
dissecting tlu’ough a mass of scar tissue, the hilus was located. A 
careful search wms made for the common duct but it could not be 
found. This area was a dense mass of fibrous tissue. Finally a small 
“bud” was found at the margin of the liver. This was opened and 
a gush of clear watery fluid, the so called white bile, appeared. A 
probe was inserted with difficulty along the duct for a short distance 
into the liver. A passage way distally toward the duodenurn could 
not be found. A small rubber catheter was fastened into this duct 
which was probably a branch of the main hepatic duct. Several 
pieces of tissue w^ere excised from the region of the hilus of the liver 
and examined microscopically; inflammation, marked fibrosis and 
duct regeneration were found. Tvm Penrose drains were placed 
down to the site of operation. The superior surface of the liver, 
which was wddely exposed, wms then punctured in many places 
with a large needle and each time there was a gush of white bile. 
An ordinary wffiite sponge was placed on the surface of the liver and 
allowed to remain for drainage. The wound was closed in layers 
around the drains. 

The patient withstood the operation very well, but a transfusion 
of 500 cc of blood by the citrate method w\as given as a prophylactic 
measure. 

October 25, bile drainage first appeared. 

October 26, bloody drainage appeared; the temperature was 102°, 
the pulse rate 100. 

October 27, the blood urea was 110 mg. for each 100 cc, the 
creatinin w^as 2.3 mg. for each 100 cc; the coagulation time eleven 
minutes, the calcium time ten minutes and fifteen seconds, and the 
serum bilirubin was 28.6 mg. for each 100 cc. 

October 28, the patient had received 3 injections of calcium 
chloride solution. The coagulation time w^as ten minutes and forty- 
five seconds, the calcium time eleven minutes and fifteen seconds. 

November 3, the temperature was 100, and the pulse 110. There 
was considerable edema of the lower limbs, hyperpnea, and com- 
plaint of pain in the lower right chest. Examination of the lungs 
was negative. The drainage of bile varied. The patient was men- 
tally clear and apparently doing well. The blood urea was 240 mg. 
for each 100 cc, and the creatinin 4.7 mg. for each 100 cc. The 
output of urine averaged more than 1300 cc daily. 

November 5, the blood urea was 259 mg. for each 100 cc; carbon 
dioxide 20 volumes per cent; and chlorides 570 mg. for each 100 cc. 

November 6, the blood urea was 252 mg. for each 100 cc; carbon 
dioxide 29 volumes per cent, and chlorides 568 mg. for each 100 cc 
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November 7, the blood urea was 231 mg. for each 100 cc; carbon 
dioxide 22 volumes per cent, and chlorides 611 mg. for each 100 cc. 
Urinalj^sis revealed only a trace of albumin and a few pus cells. 
The leukocytes numbered 15,800, the hemoglobin was 40 per eent. 

November 8, the blood urea was 215 mg. for each 100 cc; carbon 
dioxide 28 volumes per cent, and chlorides 571 mg. for each 100 cc. 
There was good drainage of bile. 

November 10, the blood urea was 251 mg. for each 100 cc, and 
chlorides 637 mg. for each 100 cc. 

November 11, the blood urea was 189 mg. for each 100 cc; carbon 
dioxide 32 volumes per cent, and chlorides 624 mg. for each 100 cc. 

November 12, the blood urea was 144 mg. for each 100 cc; carbon 
dioxide 26 volumes per cent, and chlorides 619 mg. for each 100 cc. 

November 13, the blood urea was 117 mg, for each 100 cc, and 
the chlorides 616 mg. for each 100 cc. The patient was given, intra- 
venously, 1000 cc of 10 per cent glucose and 4 per cent sodium 
bicarbonate at 5,30 p.ji,, after which the blood urea was 253 mg. 
for each 100 cc; the carbon dioxide 24 volumes per cent; the chlorides 
609 mg. for each 100 cc, and the serum bilirubin 4,2 mg. for each 
100 cc. For se'i’'eral days there had been bile in the stools and 
diminishing jaundice. Removal of the gauze drain was started on 
the twelfth day and completed on the sixteenth. The Penrose and 
Robson drains had been removed.* 

November 14, an intravenous injection of 500 cc of 10 per cent 
glucose and 4 per cent sodium bicarbonate was given. The urinalysis 
revealed a trace of albumin, bile, urobilin, no casts and an occasional 
pus cell. 

NoA’^ember 15, an intraA^enous injection of 250 cc of 10 per cent 
glucose and 4 per cent sodium bicarbonate was giA^en, The blood 
urea AA^as 92 mg. for. each 100 cc; carbon dioxide 56 volumes per 
cent, and chlorides 570 mg. for each 100 cc. 

November 17, the blood urea aa'us 70 mg. for each 100 cc; carbon 
dioxide 82 Amlumes per cent, and the chlorides 506 mg. for each 
100 cc. 

November 18, the blood urea was 49 mg. for each 100 cc; carbon 
dioxide 76 volumes per cent, and the chlorides 519 mg. for each 
100 cc. The patient’s general eondition Avas so much improved that 

* It may be noted that on November 3 and 5, the laboratory reports indicated a 
condition of renal insufficiency and acidosis. A solution of 375 cc of 4 per cent 
sodium bicarbonate and 20 per cent glucose was given intravenously. There was a 
responsive improvement in the acidosis, as shown by the increased carbon dioxide 
combining power of the blood. During the succeeding seven days glucose solution 
was given intravenously almost daily, sometimes in combination with sodium bicar- 
bonate or sodium chloride. The only reaction occurred November 13. The patient’s 
condition was markedly improved. It is of interest to contrast the daily laboratory 
reports of the relative values of blood urea, carbon dioxide, and chlorides with the 
findings in the acute toxemia of intestinal stasis. The blood urea was high, the 
blood chlorides were normal, and there was acidosis. AVith the toxemia of stasis the 
blood urea is high, the plasma chlorides are diminished and there is an increase in the 
alkali reserve.® 
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slie was allowed to be up in a wheel chair. Bile drainage continued 
but the stools were natural in color. Her appetite was good; her 
only complaint was wealoiess. 

November 20, the blood urea was 48 mg. for each 100 cc; carbon 
dioxide 65 volumes per cent, and the chlorides 540 mg. for each 
100 cc. 

November 21, the patient complained of pain in the right lower 
ehest, which was worse on deep inspiration. The temperature was 
lOr. There was no di’ainage of bile to the outside for twenty-four 
hours. 

November 22, the patient was much improved. 

November 24, the blood urea was 36 mg. for each 100 cc; carbon 
dioxide 70 volumes per cent, and the chlorides 579 mg. for each 
100 cc. The output of urine averaged about 1000 cc daily. There 
was free drainage of bile. The patient was walking with assistance. 
During convalescence the temperatime remained around 99.5°, but 
several times took a sharp rise to 102.° 

December 2, the blood urea was 23 mg. for each 100 cc; the carbon 
dioxide 52 volumes per cent, and chlorides 621 mg. for each 100 cc. 

December 9, the patient was dismissed from the hospital. The 
stools were normal in color. The jaundice, judging from the appear- 
ance of the sclera, had entirely disappeared. The wound continued 
to drain a small quantity of bile and required a change of dressing 
daily. The entire right hypochondrium was filled by the liver 
which extended to the level of the umbilicus. 

The patient was kept under observation at a convalescent home. 
While there she had several attacks of pain in the right hypochon- 
drium which were promptly relieved by resumption of drainage 
from the biliary fistula. She gained in weight and strength and was 
allowed to go home January 6, 1925. At that time there was no 
trace of jaundice. A fistula was discharging bile but there was also 
bile in the stools. 

Discussion. The value of the intravenous administration of 
calcium chloride in the preoperative preparation of jaundiced 
patients is well known. Walters has shown that by this method 
the prolonged coagulation time of the blood is brought within the 
limits of safety. Our practice is to give, on successive days, 3 intra- 
venous injections of 5 cc of a 10 per cenJ; solution of calcimn chloride. 
If improvement is not satisfactory these injections are repeated 
after an interval of several days. There is no untoward effect on 
renal function following such dosage.^ The patient seems to improve 
independently of the reduced coagulation time of the blood. This is 
borne out by the experimental restilts of King, Bigelow, and Pearce 
in cases of obstructive jaundice. They found an increase in the 
calcium content of the blood and kidneys and suggested that the 
calcium is bound to the bile pigments to neutralize their toxic 
effects, and is probably not available for the clotting of blood. There 
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is also a loss of calcium in the feces. The mobilization and expendi- 
ture of calcium proba])ly occur at the expense of bone. It therefore 
seems probable that the administration of calcium to jaundiced 
patients not only improves the coagulation of the blood but helps 
to neutralize the toxic efl’ects of bile in the blood. Although our 
patient had been deeply jaundiced for ele\^en weelcs, there was no 
oozing of blood after the operation. Another point of interest in 
our case is that nearly three years after the operation there was no 
local evidence of recurrence of the malignant condition, either 
grossly or in microscopic sections removed from the region of the 
gall bladder. It is possible that in early carcinoma of the gall 
bladder, usually an accidental finding with gall stones, cholecystee- 
tomy will effeet a cure, although this lesion provides some of the 
darkest pages in the dark chapters on carcinoma. 

There are several features in our case that seem to defy explana- 
tion: The complete absence of a common duct. There had 
been an uncomplicated cholecystectomy for stones at which time 
the common duct appeared to be normal and was not opened. 
The wound which was closed without drainage healed by primary 
union and the patient was dismissed from the hospital on the 
eleventh day. She remained entirely well for more than two and a 
half years when painless jaundice developed. The process might 
have been an obliterative cholangitis analogous to a similar con- 
dition often seen in the appendix. We cannot explain the passage 
of bile into the intestine unless by a poeket connecting the bile 
duct with, the duodenum. At the time of operation tliere was no 
passage way for the bile to the intestine, and none was made. 

The liver in cases of obstructive jaundice has been the subject of 
much study. In the dog, where anatomic arrangement permits 
duets draining separate portions to be occluded, it has been shown 
that obstruction of bile from a portion of the ]i'\'er leads to complete 
parenchymal atrophy in that part. A very small part of the liver 
is sufficient to carry on the work of the whole.® HoweA^er, when the 
■common duct is occluded the entire liver is affected, and the patient 
dies when demonstrable hepatic changes are onlj^ slight. Our case 
afforded a clinical example of the ‘Svhite system” described bj'^ Rous 
and McMaster. When the stump of the hepatic duct v^as opened 
there Avas a gush of AARite bile under pressure. They giA^e a more 
accurate description AARich fits this instance under the term liydro- 
hepatosis^ In this condition, the intrahepatic bile ducts are dis- 
tended AAuth a thin colorless fluid AAdiich is deAmid of bile salts or 
pigment, and AARich is a secretion ■ of tlie ducts themseRes.’ In 
many respects it is analogous to hydronephrosis. In this case and 
in many similar cases Ave haA'^e pierced the upper surface of tlie liA'^er 
deeply in many places AAutli a large needle. This is followed by free 
oozing of a thin colorless fluid from the puncture holes. A continu- 



JUDD, burden: obstructive jaundice 895 

ous slow decompression of the liver results. The bleeding is not 

troublesome. . . 

Glucose is of great value for these very sick and jaundiced patients. 
According to Mann it is almost’ a specific for hepatic insufficiency. 
It may be given intravenously in 10 per cent solution. Blood trans- 
fusion is also a helpful, although there has been no actual loss of 
blood. 

While the liver has a wide margin of safety, its functional capacity 
cannot be estimated accurately in cases of obstructive jaundice. 
It is common knowledge that operation for relief of biliary obstruc- 
tion is often followed by variable and uncertain events, particularly 
when the ducts contain white bile. In some cases there is good 
drainage of normal colored bile very soon after operation; in some, 
pigment may not appear for several days, or having once appeared 
will stop, and in others, bile fails to appear in spite of unobstructed 
drainage, and the patient dies from so called cholemia. Such events 
cannot be forecast at operation, and there is no fixed relation to the 
duration or degree of jaundice. The underlying factor is probably 
the functional capacfiy of the liver. Rous and McMaster have 
suggested that the rate of the disappearance of jaundice after relief 
from biliary obstruction might furnish an index of hepatic function. 
In our case the intrahepatic ducts were filled with white bile, and 
bile pigment did not appear in the drainage until the sixth day 
after operation. The serum bilirubin, which was 35.4 mg. for each 
100 cc two days before operation, dropped to 28.6 on the eighth day 
after operation, and twenty-five days afterward it was 4.2 mg. for 
each 100 cc. 

One of the chief symptoms of which jaundiced patients complain 
is an intolerable pruritus, which is a constant menace to rest. This 
symptom often precedes the definite appearance of jaundice. The 
ordinary methods of relief are futile. The most marked benefit 
we have seen has followed the use of diathermy, but the relief is 
temporary and is not so easily obtained by subsequent treatments. 
We noted, in many instances, that the pruritus completely and 
promptly disappeared following the establishment of free drainage 
of bile after biliary obstruction long before a reasonable time for 
the elimination of retained bile salts. That the itching is not caused 
by the increased bile pigment in the blood is demonstrated by the 
fact that many patients, when relieved from their obstruction, may 
nevertheless remain jaundiced for several weeks, but they do not 
have pruritus, and with hemolytic jaundice, itching does not occur. 

Summary. A case of postoperative obstructive jaundice is 
reported. Significant laboratory studies were made of the blood 
before and after operation. There was no evidence of recurrence 
more than two and a half years after removal of a cancer of the gall 
bladder. A method is described of decompression of the liver by 
multiple needle punctures into the hepatic parenchyma. 
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A Textbook of Practical Therapeutics. By Hobart Amory 
Hare, B.Sc., M.D., LL.D., Professor of Therapeutics, Materia 
Medica and Diagnosis in the Jefferson Medical College of Phila- 
delphia; Physician to the Jefferson Medical College Hospital; 
one-time Clinical Professor of Diseases of Children in the Uni- 
versity of Pennsylvania; one-time Commander, M.C., U.S.N.R.F. 
Nineteenth edition. Pp. 1061; 144 engravings and 8 plates. 
Philadelphia and New York: Lea & Febiger, 1925. 

Hare’s Practwal Thera2:)eidics needs no eulogy and adverse criti- 
cism of it is almost impossible. It is a finished product and the 
profession’s approval of it is evidenced by the nineteen editions. 
This last one particularly will make its appeal because of the 
numerous additions to the text. Among these may be mentioned 
sulpharsphenamin, insulin and the newer hypnotics. Even certain 
drugs, such as dial and medinal, which have not as yet been accepted 
by the Council on Pharmacy and Chemistry of the American hledi- 
cal Association, are included. It is only fair perhaps, in spite of 
what has been said, to point out that some of the illustrations are 
somewhat antiquated and that there is an error on page 132 where 
it is stated that the spinal fluid should be withdrawn until the 
manometer shows the pressure to be about 30 mm. of “mercury.” 

T. M. 


Chemistry and Chemical Urinalysis for Nurses. By Harold 
L. Amoss, M.D. Third edition. Pp. 241. Philadelphia: Lea 
& Febiger, 1925. Price, ^2.25. 

Chemistry, as taught in schools of nursing, due to the limited 
time, must of necessity cover only a few general prineiples which 
may be applied to nursing. The writer has endeavored to adapt 
his book to the needs of the student nurse; however, the nursing 
references are not as numerous as might be desired. Throughout 
the text important words and statements are in italies and the 
divisions of each chapter are readily seen in bold black type. Each 
chapter is concluded by a brief summary which is concise and should 
serve as an excellent review. The text as a whole is interestingly 
written, the arrangement of subject material is good, and it should 
be an excellent text for the teacher of nurses or the student who 
wishes to continue her study of chemistry. 


E. K. 
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The Advance of Orthopedic Surgery. Bv A. H. Tubby, C.B., 
C.B.E., AI.S. (Bond.), F.R.C.S. (Eng.), F.S.A. Col. R.A.M.C. 
(retired), and formerly Consulting Surgeon, Mediterranean 
and Egyptian E.xpeditionary Forces; Consulting Surgeon to tlic 
Westminster Royal National Orthopedic, Evelina and Christ’s 
Ilospitals; IMember of the International Society of Surgery, of 
the Societe Fran?aise de Chirurgie, of the Societe de Chirurgie 
de Paris, and of the British Orthopedic Society; Corre.sponding 
Member of the American Ortho]icdic Association. Reju-inted 
from the Clinical Jovnial. Pp. Id4; 31 illustrations. London: 
II. K. lAJwis & Co., Ltd., 1924. 


The author offers si.v articles written for The Clinical Journal 
and republished in book form which abstract the advances made 
in Orthopedic Surgeiy in the last twelve years. The roentgen-ray 
diagnosis of bone and joint conditions is covered most completely. 
The congenital and growth deformities are well described and well 
illustrated, and given in vciy practical form. The dangers of 
.static and postural conditions are well emphasized. The infantile 
and spastic jiaralysis with discussion of etiological diagnosis and 
treatment arc most comjirehensivcly covered. The problem of 
the care and cure of cripples in large communities is thoroughly 
disciKssed. ‘ D. W. 


On the Brea.st. By Dunc.an C. L. Fitzwilltams, St. Mary’s 

I-Iospital, Paddington. Pp. 440; numerous illustrations. St. 

Louis: C. V. Mosby Company, 1925. 

In this, the American edition of the English work by the above- 
mentioned author, attempt has been made to furnisli the surgeon, 
the student and the general practitioner with a condensed and 
adequate detailed account of the diseases of the breast and the 
methods of treatment. It is well stated that the majority of the 
works on breast are either too exliaustive for a busy man to wade 
through or too elementary to be of any use in connection with a 
case needing reference. The author furnishes the reader with 
clear-cut clinical pictures that are of sufficient fulness of descrip- 
tion to be of reference value. Scattered throughout the text are 
numerous case histories and references which tend to fix in the 
reader’s mind the essential embryologic, pathologic and ana- 
tomic features concerned with the condition under discussion. 
The book is profusely illustrated by pen and ink drawings, the 
majority of which are original. one criticism of the illustrations 
is that possibly a little too much emphasis is placed upon the 
monstrosities of pathology. The book can be well recommended 
for student perusal. 
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Physical Chemistry for Students of Medicine . By Alexander 
Findlay, M.A., D.Sc., F.I.C., Professor of Chemistry, Univer- 
sity of Aberdeen. Pp. 227. London: Longmans, Green and 
Company, 1924. 

Professor Findlay, a recognized authority in physical chemistry, 
has contributed an elementary work based on the course in medical 
physical chemistry as given at the University of Aberdeen. The 
theoretical treatment is expounded in the author’s usual explicit 
style, and is well illustrated by examples selected from medical and 
biological literature. The rapid growth of this subject has proliably 
precluded the introduction of some more recent applications, 
though as a guide to these advances, this book should be welcomed 
by teachers, investigators and clinicians alike. B. 0. 


Gonorrhea. By David Thomson, Honorary Pathologist and 
Director of the “Piekett-Thomson” Research Laboratory, St. 
Paul’s Hospital, London. Pp. 519; 22 illustrations and 21 
plates, 2 in colors. London: Henry Frowde, Plodder & 
Stoughton, 1923. 

The monograph under consideration is very comprehensive in 
its scope, dealing with every aspect of gonorrhea. The author has 
done much research in this field and the results of his investigations 
concerning the complement fixation test and vaccine therap}'' are 
given at length. The publishers can feel proud of the volume, as 
it is most attractive in appearance, contains beautiful photomicro- 
graphs and colored plates, and the many bibliographies in various 
parts of the work are of real value. The section devoted to the 
female organs is not as complete as the remainder of the book; 
for example, stricture of the female urethra is not mentioned and 
pelvic inflammatory disease is very superficially, and to American 
minds, very poorly presented. As monographs appeal most 
strongly to specialists, this volume should be of interest to the 
urologist, serologist and bacteriologist. F. B. 


Gynecology with Obstetrics. By John S. Fairbairn, Obste- 
tric Physician, St. Thomas’s Hospital, London. Pp. 769; 129 
illustrations and 5 plates. London: Oxford University Press 
1924. 

This book is intended for students and is of sufficient scope to 
be of value to them. In the beginning of the book is a rather 
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interesting historical prologue, although it will probably appeal 
yerj^ little to the average student. In the treatment of the sub- 
jects announced this book goes into somewhat more detail than 
the average handbook or manual, although it does not compete 
with the standard large textbook. On the whole, the section on 
obstetrics is better presented than the part devoted to g 5 mecology, 
and the omission of any reference to Rubin’s tubal inflation test 
and Sampson’s interesting work with “chocolate” cysts of the 
ovarj’’ can liardly escape the notice of an American reviewer. Some 
of the ihustrations are very satisfactory, but many of them are 
simple line drawings. Aside from being useful as a student’s 
handbook, it might be helpful as a quick reference to general 
practitioners. F.B. 


A Laboratory ALvkual of Physiological Chemistry. By E. 
W. RocIvV^ood and P. R. Rockwood, Department of Chemistry 
and Toxicology, University of Iowa and the Maj-o Foundation! 
Fifth edition. Pp. 406; 43 illustrations. Philadelphia: F. A. 
Davis Company, 1924. 

This volume is a very good laboratory' textbook for a rather 
extensive course in physiological chemistry, designed especially for 
medical students. The material is up to date and arranged in a 
very systematic manner, beginning with the foodstuffs and ending 
witli the excretion of the urine. The chapter on Acid-base Equi- 
librium is brief and somewhat incomplete, but probably sufficient 
for medical students. The metliods for blood and urine constitu- 
ents are well chosen, complete and comprehensive. The arrange- 
ment of the book is not as inviting as some similar manuals, but 
the experiments are in general better selected. 

W. K. 


Operative Surgery. By J. Shelton Horsley, M.D., F.A.C.S., 
St. Elizabeth’s Hospital, Richmond, '\^a. Pp. 784; 666 illustra- 
tions. St. Louis: C. V. Mosby Company, 1925. 

The greatest change in the second edition of this book is in the 
addition of a chapter on The Principles of Operations for Malignant 
Growths, in which some of the recent views of cancer are stated 
and their bearings upon operation for tlie cure of malignant tumor 
is noted. Among the interesting new operations described in this 
edition are the following: The lymphaticostomy of Costain, the 
operation of Stookey for innervating paralyzed muscles, the pylor- 
ectomy of Finney, the pulmonary lobectomy of Graham, the val- 
votomy of Cutler for mitral stenosis, the operation for angina 
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pectoris, the cliordotomy of Frazier and the intestinal resection of 
Kerr. The operations of Crile for partial lobectomy of the thyroid 
and for ligation of the superior thyroid arteries are fully described, 
as well as gastroenterostomy and gastrectomy. The book is nicely 
gotten up, well written, cleverly illustrated and represents the last 
word in operative sm*gery. E. E. 


Diseases of the Rectum. By Martin L. Bodkin, M.D., 

F.A.C.S. Pp. 487; 111 illustrations. New York; E. B. 

Treat & Co., 1925. 

This, the second edition of the work, has added diapters on 
Irrigation of the Colon, Superficial Diseases of the Anal Region 
and Relation of tlie Intestinal Flora to the Simple Catarrhal 
Diseases of tlie Colon. The older material on operations and 
treatment of malignant diseases has received careful revision. A 
special chapter has been added on Perianal Diseases, and a great 
deal of attention given to the bacteriology causing the different 
types of intestinal mucosa diseases. Attention is further given to 
the relation of rectal diseases to gynecology. The book is at once 
a practical and comprehensive treatise on this very important 
subject. It is well illustrated by good illustrations, printed on 
excellent paper and written in an easy, pleasing style. 

E. E. 


Medicine. An Historical Outline. By M. G. Seelig, M.D., 
Professor of Clinical Surgery in the Washington University 
School of Medicine. Pp. 207; 48 plates. Baltimore: Williams 
and Wilkins Company, 1925. 

Undergraduate acquaintance with even the high lights of medical 
history is unfortunately becoming more or more imperfect in these 
days of crowded curricula, when the unfortunate student must not 
only have acquired certain premedical scientific requisites, but must 
also squeeze into his already inadequate four years the steadily 
increasing bulk of medical and borderline knowledge. Not only 
must the clinical and preclinical subjects be taught by the neces- 
sarily time consuming “laboratory method” of instruction; but 
new instrumental methods and new subjects such as biophysics and 
physical chemistry are constantly crowding for recognition. Small 
wonder then that such apparent unessentials , as the past history of 
medical art, teeming as it is with foolish errors and superstition is 
neglected. Let the dead bury its dead! 

But is not perhaps medical education like Macbeth’s “vaulting 
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ambition wliicli overleaps itself and falls on the other?” Is not the 
present method in some ways impractical and inefficient? Surely 
complete ignorance on the part of the student, say, of the man, time 
and circumstances connected with the disco^^ery of the tubercle 
bacillus, must handicap his ability to deal with tuberculosis, necessi- 
tate more time in teaching him its ‘'practical” phases and leave him 
more defenceless against the propagator of future errors. As Charles 
Singer maintains and demonstrates in London, sensible lectures on 
medical history not only j)rovidc the hearers with a better perspec- 
tive of their subject, but actually save curricular time by oftering a 
common foundation and often preventing repetition. 

Anyone sympathizing with this point of view will welcome Major 
Seelig’s book. Presenting the high lights of medicine in a somewhat 
breezy and attracti^'c manner, it is well calculated to "tempt the 
student to dip into medical liistory.” With Garrison’s well known 
history and our interesting Annals of Medical History easily avail- 
able,' there is little likelihood of the awakened interest being later 
frightened away from the subject by the bulk of ponderous authori- 
ties. The reviewer thoroughly agrees with the remarks of Dr. 
Garrison in the Foreword that “the leetures are fresh, informing, 
brief and to the point . . . while the author’s racy idiom, the 

stimulus of liis enthusiasm and his slant on various matters are his 
very own.” The St. Louis schools of medicine are to be congratu- 
lated on having the originals of these lectures available for their 
senior students. j\'Iay the example prove contagious.! 

E. IC. 


Co.sMETic Surgery— The Correction of Featurae Imperfec- 
tions. By Charles Conrad Miller. Pp. 263 ; 141 illustra- 
tions. Philadelphia: F. A. DaA'is Compan5^ 1924. 

The object of this book is to be a guide to the surgeon in the 
correction of cosmetic defects of the face. The author describes 
numerous operations for the correction of folds, tags and wrinkles 
about the eyes, for the lifting of the face, for altering the palpebral 
interval, for the correction of double chin, for the softening of 
nasolabial lines, for the eradication of scowl lines, the formation of 
dimples, and other similar procedures. When he says that all 
operations described in the book — can therefore be perforrned in the 
office quite as well as in a hospital operating room” he is minimizing 
a branch of surgery which is technical and demands considerable 
ingenuity in its performance. While a few of the author s opera- 
tions have something to commend them, such as that for partial 
stenosis of the nose or for the correction of outstanding ears, there 
is considerable doubt in the re\dewer’s mind as to the end results 
obtained from most of the procedures suggested. Among these 
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are the operation for double chin and that for the removal of nasal 
bumps. The majority of the operations are inadequately described, 
the illustrations are not anatomical and the author has included no 
photographs of end results of his own cases. The operations are 
made to appear too simple and the reviewer fears that the book may 
do actual harm in leading the inexperienced surgeon to attempt 
technically difficult procedures without forewarning as to the 
difficulties which he will encounter. 

There is considerable question as to the ethics involved in per- 
forming operations of this type. The author realized the possi- 
bility of criticism when he said, “in the face of possible strictures 
from the best in the profession, the writer offers these pages to those 
who may be interested.” I. R- 


Heredity in Nervous and Mental Disease. An investigation 
by The Association for Hesearch in Nervous and Mental Disease. 
Pp. 332; 48 illustrations. New York: Paul B. Hoeber, Inc., 1925. 

A MONOGRAPH consisting of a series of well-prepared articles on 
the various phases of heredity in nervous and mental disease. 
Five main subdivisions are considered : I. The role of the cell and 
the chromosomes and the significance of exogenous and endogenous 
factors in heredity. II. The parts of the central nervous S 5 ’'stem 
which tend to exhibit morbid recessive or dominant characters. 
III. Pathological aspects: in the nervous system, in the extra- 
neural systems and experimental degenerac 3 ^ IV. Heredity in the 
psychoses. V. Heredity in literature. 

The book is well edited, the discussion is lively and serves to 
bring _ out the salient points, . and the illustrations are ■ excellent. 
Certain articles deserve more than passing mention: “The Modern 
and Technical Study of Heredity” by Charles L. Dana; “The 
Cellular Basis of Inheritance” by Charles W. Metz, with a discus- 
sion of 11 pages; “Experimental Production of Degeneracy” bj^ 
Charles R. Stockard and Albert M. Barrett’s contribution on “The 
Heredity and Familial Factors in the Development of the Psychoses.” 

N. W. 
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Studies on the Pathological Histology of Experimental Carbon 
Tetrachloride Poisoning. — The large number of patients, over 1,000,000, 
who liave been treated for hookworm and other parasitic worms with 
carbon tetracliloride, testify to the value of this preparation as an anthel- 
mintic. It is comparatively pleasant to take, or at least it is much less 
disagreeable than other anthelmintics and it has been found relatively 
safe. However, the fact that several deaths have occurred following 
the administration of CCb led Gardnek and otliers (B 2 iU. Johns 
Hopkins Hosp., 1925, 36, 107), at the request of the International 
Health Board, to undertake a study of the toxicity, pharmacologj'^ and 
pathological changes that take place following its ingestion. For the 
purposes of the investigation 240 dogs were employed; chemically pure 
CCI4 was secured; the drug Avas giA'^en by stomach tube, subcutaneously, 
intraperitoneally, by inhalation, by rectum and intravenously; and 
various size doses were given per kilo of body Aveight. The drug was 
also given in conjunction with cream and with alcohol. The authors 
accentuate in the report that the only lesion wortliy of note produced 
by carbon tetrachloride is a central necrosis of the liver. This is 
observed as early as twelve hours after oral administration and may be 
produced by an oral dose of the drug equiA^alent to 0.5 cc per kilo of 
body weight. Healing of the liver lesion begins three to four days 
after the oral administration of the drug and is not completed in five 
weeks. In addition to the result that the authom stress in their paper, 
there are two or three other points upon which it is interesting to 
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speculate. Tliey note that puppies are more susceptible to the drug 
than adult dogs and that rabbits are more susceptible than dogs, prob- 
ably because there is no cathartic action from the drug m rabbits as 
there is in man and dog. Among the 12 puppies that were given equiva- 
lent dosage for weight, 6 died and of the 6 who died 3 had masses ot 
dead roundworms in their small intestine. These latter results suggest 
the advisability of using the drug with extreme caution when adminis- 
tered to children, not only because the liver of the young spems to be 
more susceptible, but also beeause of the possibility that in children 
roundworms may be present which might cause a partial or incornplete 
obstruction of the lumen of the intestine when killed by the action of 
the drug and a consequent slower elimination than when peristaltic 
action is unimpeded. Such a sequence of events apparently occurred 
in a fatal case recently seen following administration of CCI4 and as 
yet unreported. The masses of dead worms in the intestine of the child 
were sufficiently obstructive apparently to cause a retention of the drug 
which killed the child by its action on the liver cells, as confirmed by 
autopsy a few hours after ingestion. .The studies of the authors would 
make it seem proper to utter a word of caution to those who would 
administer CCI4 to children and more particularly to children who might 
have an infestation of the large worm parasites as well as hookworms. 


Contributions to the Pathology of Experimental Virus Encephalitis. 
Ill Varieties and Properties of the Herpes Virus.— Simon Flexner 
and H. L. Amoss (Jour. Exper. Med., 1925, 41, 357) in the third paper 
of the series dealing with experimental virus encephalitis, recount 
their experiences with, and studies of, some strains of the herpes virus 
which are much less likely to produce encephalitis in the rabbit than 
the two highly virulent strains, previously reported upon. With these 
mild strains the authors found that their action was largely confined 
to the. point of inoculation. These strains would produce a local 
keratoconjunctivitis if injected into the eye or a dermatitis when given 
subcutaneously and recovery was the rule without invasion of the 
central nervous system. Recovery is followed by an immunity to 
the virulent strains of herpes virus. They find that long glycerolation 
will frequently reduce the virus so that it is impossible to secure effective 
extracranial inoculation. The detection of herpes virus in the buccal 
secretions of healthy persons by rabbit experiment is unsuccessful 
and in the case of sufferers from labial herpes it is extremely difficult. 
The detection of the virus in cerebrospinal fluid is also attended with 
p-eat difficulty, while the escape of the herpes virus through the urine 
is for the first time demonstrated by finding it in the urine in several 
rabbiis. Another point brought out in the authors’ paper is that, 
in spite of the known fact that one attack of virus infection affords 
almost complete immunity, it has not been definitely proven that the 
blood serum can neutralize the virus in vitro. Neutralizing substances 
occur in the blood of animals recovered from infection with the herpes 
and allied virus, yet are usually absent from human serum. “The 
conspicuous absence of the substance from the convalescent serum of 
cases of epidemic encephalitis argues against that disease being etiologi- 
cally connected with one of the allied mruses.” The series of papers- 
close with a comparison of the clinical manifestations of the disease as 
It appears m man and rabbit. 
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The Sugar Content of the Cerebrospinal Fluid and its Kelation to 
the Blood Sugar.— Goodwin anti Siikldev {Arch. hit. Med., 1925, 35, 
242) found the cerebrospinal sugar content to be least iluctuant before 
breakfast, just as witli the bloofl sugar. The cerebrospinal sugar 
exhibits mucli the same variations throughout the day (and in many 
diseases) as does blood sugar, althougli the peak rises following meals 
are not seen. The sugar in cerebrospinal fluid usually falls between 
45 and G5 per eent of that in the blood regardless of the time of the 
determination. In diabetes, for instance, both fluids show roughly 
similar percentage sugar increases. It is obvious that sugar determina- 
tions on the cerebrospinal fluid alone at any time would be of little 
value. Encephalitis cases usually show a higher sugar content of the 
cerebrospinal fluid in relation to the blood sugar content, while in early 
cerebrospinal syphilis the opposite is found. Low actual and relative 
figures arc also obtained in meningitis, whether tuberculous, staphylo- 
coccic or meningococcic in origin. 


AU-day-blood-sugar Curves in Non-diabetic Individuals and in 
Diabetic Patients with and without Insulin.— Leon Jonas, T. Gmer 
Miller and Ida Teller {Arch. hit. Med., 1925, 35, 289) present a very 
valuable study of the all-day-blood-sugar wiriations, showing maximum 
rises shortly after the morning and evening meals much more frequently 
than after the noon day one. This occurs in most diabetic patients 
with much greater regularity than in normal individuals. Curiously 
enough, the morning rise is usually greater thab the evening one, and 
reaches its peak about one liour after breakfast. For mild cases of 
diabetes on a maintenance diet divided c\-cnly between tlie three meals, 
a single dose of insulin administered a half hour before Iwcakfast suffi- 
ciently controls the blood sugar for the whole day. IMore severe cases 
require an additional dose, somewhat smaller, a half hour before the 
evening meal. If the morning fasting level of blood sugar is too high 
with the two doses, a third one is most effective given about midnight. 
This work brings out ver^' nicely the value of proper timing of the 
insulin injections to yield a maximum control of the sugar metabolism. 
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The Nomenclature Used by the Registry of Bone Sarcoma. Codman 
{Am. Jour. Roentgenol, 1925, 12, 105) states that for all intents and 
purposes, the person who presents himself Avith a bone tumor, which 
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is not inflammatory or metastatic, may be told that he has one of five 
tumors: Periosteal fibrosarcoma, prognosis fair with complete exci- 
sion; benign osteogenic tumor, prognosis excellent with radical exci- 
sion; osteogenic sarcoma, prognosis bad no matter what its treatment, 
although a few recoveries following amputation are on record; benign 
giant-cell tumor, prognosis good under almost any treatment, except bad 
surgery; Ewing’s tumor, prognosis good for immediate reduction under 
roentgen radiation, but eventually bad; myeloma, certainly and slowly 
bad but probably retarded by radiation. All these types have their 
definite roentgen-ray criteria, and all these types have pretty definite 
microscopic and clinical characteristics. Cases of osteogenic sarcoma 
die pretty quickly whether they are fibre, chondro, osteo, round- or 
spindle-cell, and Ewing’s tumor is no worse for being called multiple, 
diffuse, central, alveolar, perithelial or invasive. 

The Cholesterol Content of the Blood in Relation to Genitourinary 
Sepsis.— MacAd AM and Shiskin (Brit. Jour. Surg., 1925, 12, 435) say 
that in only about 50 per cent of the patients with a low cholesterol 
value, who subsequentl}’^ died of pyelonephritis, did clinical opinion of 
the general condition of the patient contraindicate operation. In 
many instances, therefore," no certain information as to the resistance 
of the patient to postoperative spread of sepsis is afforded by consid- 
ering the patient’s clinical condition alone. The authors suggest that 
a low “blood cholesterol” in a case of acute or chronic retention due 
to prostatic enlargement is significant of a low capacity for antibody 
formation and points to the case being a bad operative risk as regards 
prostatectomy. Genitourinary sepsis with the risk of ascending infec- 
tion is of more serious prognostic import than nitrogen retention from 
defective renal function. A high blood urea alone is not necessarily 
serious to ultimate prognosis— on the other hand, the combination of 
a high blood urea and a low cholesterol content is of very serious prog- 
nosis and points to an undoubtedly bad surgical issue. 

The Surgical Treatment of Cleft Palate— Dowd (Ajin. Stirg., 1925, 
81, 573) believes that these children should have their defects repaired 
by the time speech is established. The operation on the lip should 
be done at the earliest practicable time. In many instances correction 
of the alveolar process and of the nasal deformity may be begun at 
the same time as the lip operation. The hard palate should ordinarily 
be repaired a few months after the primary operation on the lip and 
alveolar process. Metal plates and iodoform gauze packing are help- 
ful in securing a good result. Usually the operation on soft palate 
should not be done until the hard palate has suitably united. The 
soft palate should be protected from traumatism and no tissues should 
be removed, excepting the small margin of the cleft. This repair 
should be accomplished at a single operation. It is the most delicate 
structure with which we have to deal. It should be conserved to the 
fullest possible degree. Speech instruction should be begun earb'’ and 
carried out persistently and carefully under skilful directions. 

An Operation for Unreduced Posterior Dislocation of the Elbow.- 
Speed (South. Med. Jour., 1925, 18, 193) says that the operation is suit- 
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able, in all uncomplicated posterior dislocations of the elbo-vv, wJiich 
liave remained out a sufficient length of time to prevent closed reduc- 
tion -without undue trauma to the joint. After the second or third 
week closed reductions are generally not satisfactory. In the doubt- 
ful cases much less damage -will be done and a much better functional 
result obtained by an open reduction. In cases complicated by exten- 
sive fractures and bony ankylosis an arthroplasty of the elbow offers 
the only hope of a movable joint. The author has employed the 
operation in a number of cases with most gratifying results. The 
amount of function depends upon the length of time the dislocation 
has existed and whether the case is an adult or child. Four of the 
cases were in children, three of whom had been injured between 
eight and twelve weeks. All of these obtained practically normal 
motion and a perfect functional result. One that had been dislocated 
eight months had about GO per cent normal motion after six months. 
Howe-vcr, sufficient function had been reestablished to induce normal 
growth and development. One adult of ten weeks’ duration, Avith 
the elbow in full extension and no motion in any direction, regained 
a complete range of supination and pronation and about 40 per cent 
flexion. A second adult with a dislocation of ojily six weeks’ duration 
Avas making excellent ])rogrcss at discharge. Tlie technic and post- 
operatiA'e care are given in full in the article. 
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Factors Involved in the Acidity of Stools of Infants.— Bkcaa-n and 
Tisdall (New York Stoic Med. Joitr., 1925, 25, 152) studied 1300 speci- 
mens for the determination of the pii of infants’ stools. The pH of 
stools from normal, ncAvborn bi-east-fed infants Avas found to be singu- 
larly constant, Amrying from 4.7 to 5.1. The acidity of stools from 
artificially fed infants Avas found to A-ary from pH 4.6 to someAA’hat 
more alkaline than pH S.3. An acidit 3 ' as great as pH 4.6 yvas encoun- 
tered in artificially fed infants only in scA^ere diarrheal conditions. 
Infants fed on butter soup generally had stools AA'ith an acidity of about 
pH 6.0. Infants fed on protein milk, coaa's’ milk dilutions AAuth added 
carbohydrate generally had stools more alkaline than pH 7.0 Avhole 
soured milk, with added carbohydrates up to a total content of 20 per 
cent, generally produced strongly alkaline stools. No difference. AA^as 
consistently obserA'^ed in the acidity of the stool, Avhether the added 
carbohydrate Avas in the foi'm of corn syrup, dextrimaltose or cane 
sugar. In this iuA^estigation the effect produced by other sugars Avas 
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not determined. The degree of acidity of the stools was generally 
increased in the presence of parenteral infection. The factors whjcn 
influence follow. The acidity apparently depends on the ration in the 
intestinal zone of fermentation, of the carbohydrate on one hand to the 
protein and the base on the other. The amount of carbohydrate m the 
zone of fermentation, apparently is influenced by the extent of the zone 
of fermentation, by the type of carbohydrate, and by the state of health 
of the intestinal cells. 


Effect of Pertussis on the Heart.— Ledbetter and White (Jour. 
Am. Med. Assn., 1925, 84, 1022) remind us that heart disease, as evi- 
denced in particular by valvular deformity, is occasionally found in 
young people without a history of rheumatic fever, chorea, repeated 
tonsillitis, scarlet fever or diphtheria, and in whom physical examina- 
tion fails to show evidence of congenital defects of the heart or blood- 
vessels. Usually these patients show disease of the mitral or of the 
aortic valves or both, similar to that found after rheumatic fever or 
chorea. Even in the absence of a past history of such infections, it is 
often the custom to diagnose these cases etiologically as rheumatic in 
type. Sometimes it is possible by close questioning to discover that 
there was a probable rheumatic infection in childhood, often so mild 
that it may have been overlooked and diagnosed as growing pains. A 
mild chorea may have been called nervousness. Badly infected tonsils 
may be discovered. Even with diligent search there are some- unex- 
plained cases. A review of the literature and the expression from a 
number of pediatrists do not yield proof of endocardial or myocardial 
damage during or after pertussis. Circulatory failure does not seem to 
occur during pertussis, though the paroxysms of whooping cough 
undoubtedly do produce a temporary mechanical strain particularly 
on the right side of the heart. No evidence of damage to the heart in 
any case as a result of whooping cough could be found in a study of a 
series of 232 cases seen in the out-patient department of the Massa- 
chusetts General Hospital, and the Children’s Hospital, Boston. How- 
ever, one child had chronic endocarditis and had congenital heart dis- 
ease before the infection. They were unable to find any evidence that 
whooping cough has a damaging effect on the heart. 


The Ultraviolet Rays of the Sun.— Hess Jour. Am. Med. Assn., 
1925, 84, 1033) feels that rickets affords an excellent criterion for the 
investigation of the biologic activity of the rays of the sun, for it is 
known within narrow limits the band of ultraviolet radiations that is 
effective in preventing or curing this disorder. A comparison of the 
yearly amount of actual sunshine in cities in the temperate zone demon- 
strates that there is no close parallelism between the incidence of rickets 
and annual sunshine. It shoAvs that the occurrence of rickets does not 
depend on an equable distribution of sunshine throughout the year. 
In the Panama Canal Zone, where rickets is practically unknown, not 
only is the yearly sunshine less than in New York but it is even less 
evenly distributed. There are fewer hours of sunshine during the rainy 
season in Panama than during the corresponding winter period in New 
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York. The determining factor is the quality, not the quantity of the 
sun’s rays. The amount and intensity of the short ultraviolet radiations 
alone are of value in preventing rickets, Tlie results of heliotherapy 
during the winter months have been disappointing, owing to the fact 
that the antirachitic region of the solar spectrum is very limited at 
this season, and that the infants cannot be exposed directly to the rays 
of the sun on account of the severity of the climate. It would seem that 
the amount of the effective solar radiations is so small in winter that 
even if we substitute quartz panes for ordinary window glass, it will 
be insufficient to afford protection and eradicate rickets. The most 
promising therapeutic measures arc ultraviolet light from artificial 
sources or the use of cod liver oil, or potent extracts of this oil. 


Irradiated Foods and Irradiated Organic Compounds.— Steenbock 
and Daniels (Joitr. Am. Med. As.w., 1925, 84, 1093) state that light 
can impart antirachitic properties to certain compounds, which furnishes 
the explanation why light acting directly on the bod^'^ and cod liver oil 
taken by mouth can have the same action in preventing rickets. When 
light acts directly on the body, it acts in part by virtue of the fact that 
it activates antirachitically certain substances already present. Super- 
ficially considered, it thus becomes immaterial whether active com- 
pounds arc ingested or whether they are activated after they are 
absorbed. The end result is similar. It may stimulate the question 
why antirachitic activity is not more generally distributed in foods 
ingested by man and animal, because plant materials can be produced 
only in the light by jihotosynthetic activit 3 ^ This is probably no more 
peculiar than that rachitis should occur at all, because just as foods 
are activated by exposure to light, it yields directly to light treatment. 
The explanation to this is to be found in the fact that solar radiation 
as it reaches the earth does not carry much of the ultraviolet rays, and 
it is only light found in this region of the spectrum that is active in this 
manner. This light has very little penetrating ability, so that plants 
unprovided as they are with any system for the translocation of lipoids 
cannot be afl’ected to a high degree. Another question that arises but 
which is answered with more difficulty is M'hat is going to be the future 
of irradiated foods and highly purified organic compounds? The answer 
to this may be anticipated on the basis of what is now knoivn in regard 
to the effect of light of the proper wave length on various diseases. Of 
the possibility of their use in rickets, there remains no question, and it 
i^ not to be forgotten that rickets is only one form of disturbed calcium 
relation. By exposing such foods as wheat, rolled oats, corn, hominy, 
cream of wheat, shredded wheat biscuits, corn flakes, patent wheat 
flour, cornstarch, meat, milk and egg 3 mlk to ultraviolet light, they 
can be endowed with antirachitic properties. That such a wide variety 
of foods can be thus affected appears to be due to the fact that practicalty 
all naturally occurring foods contain lipoidal constituents of the nature 
of sterols which can cany this activation. Cholesterol as obtained from 
the brain is entirelj’’ inactive, but after exposure to ultraviolet light 
becomes antirachitic. As fats are good solvents ■ for these lipoids, 
practically all fresh fats such as butter fat, olive oil, lard, corn oil, 
CQcoanut oil and cottonseed oil, can be activated, often to a degree to 
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make them compare favorably to cod liver oil. As antirachitic action 
consists in the induction of calcium assimilation and its conservation 
for the animal, this is a matter that concerns not only the young but 
also the adult. It is suggested that these findings may ' 

cance not only, in nutrition, hut also m the therapy of those diseases 
knovm to respond to irradiation with ultraviolet lignt. 
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Mycotic Paronychia and Dermatitis.— ICingeky and Thienes {Arch. 
Dermal, and Sypk, 1925, 2, 186) report a new dermatomycosis occurring 
as an occupational dermatitis known locally as “fruit poisoning,” 
occurring in certain canneries of the Northwest, particularly during 
the pear canning season. There is a rather marked paronychia char- 
acterized by inflammatory reaction, pain, and the actual loss of one or 
more nails. In addition maceration, vesiculation, and Assuring between 
and on the interdigital aspects of the fingers are frequently found and 
occasional patches of erythematovesicular dermatitis of the hands and 
forearms. Cultures from several patients have uniformly revealed 
pure cultures of a yeast like organism. Animal and human inoculations 
result in a clinical picture practically identical with known mycelial 
infections of the skin and exactly corresponding to the symptoms of 
patients suffering from the disease. This “fruit poisoning” may then 
be properly classified with the now known dermatomycoses. 

Mouth Lesions of Erythematous Lupus.— Claek W. Finnebed 
{Arch. f. Dermal, mid Syph., 1925, 148, 318) quotes Trautmann as 
stating that mouth lesions occur in association with erythematous 
lupus, involving the buccal mucosa in 43 per cent of tlie cases; the gums, 
in 32 per cent, and the tongue, in 9 per cent. Finnerud describes a 
case in which the entire mucous membrane of the mouth was involved 
vith periodie exacerbation, coincident witli the use of a preparation 
'known as Krysolgan. The mucosal lesions are raised red or bluish- 
white patches, often punctiform and linear in outline. The differential 
diagnosis includes corrosion of the mucous membranes by chemicals, 
stomatitis, leukoplakia, and the mouth lesions of lichen planus. The 
process in erythematous lupus shows no necroses,' such as occur in 
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corrosive proce-^soi^, and tJie mucous membrane is not diffusely swollen. 
Stomatitis likewise sliows marked swelling and purulent discharge 
about the niches in tlie gums, wln(;h does not occur in erythematous 
lupus. The process is differentiated from leukoplakia by the presence 
of telangiectasis in erythematous lupus with inflammatory changes, 
which are absent in leukoplakia. The most pronounced leukoplakia 
is rarely diffuse and the gums are likely to remain free. Central atrophy 
of the mucosal patches in erythematous lupus may occur, wliich also 
distinguishes it from leukoplakia. Epithelial thickening of lichen 
planus is more sharply defined. There are occasional annular figures 
and very little inflammatory change. In lichen ruber pemphigoides 
small erosions may be found. Lichen planus of the mucous membranes 
presents no subjective symptoms, while burning pain, and dryness of 
the mouth are the rule with erythematous lupus. 

Amyloidosis of the SMn.—H. Konig.stkiiV (Arc/i. f. Dermal, und 
Syjoh., 192.5, 148, 330) describes miliary papular amyloidosis of the skin 
in association with general amyloidosis. The clinical picture consists 
of small papules and nodules in the skin, most conspicuous about the 
eyelids, on the forehead, along the vermilion border of the lips, on the 
palms of the hands, and the dorsums of the feet. The papular and 
nodular infiltrations about the genitalia are strikingly sliown in moul- 
ages. Practically no portion of the .skin is completely exempt except 
the dorsal surfaces of the hands and the plantar surfaces of the feet. 
TJie patient was a man, sixty years of age, wlio, following erysipelas 
of the face, had liad pain in the shoulders and extremities for two 
years, coincidentally with an abundant crop of the hard nodules 
already described. TJierc were no cutaneous subjective symptoms 
associated. Somewhat later, erosions on the mucous membranes 
appeared with intestinal disturbances and cachexia. Atrophy of isolated 
muscle groups developed. Tlic intestinal i)icture was associated with 
symptoms of peritonitis and ileus. In addition to the general miliary 
papular lesions, larger tumors were found in the fascia and musculature. 
A diagnosis of amyloid was made histologically, and the postmortem 
demonstrated the universality of the involvement. A second case is 
described, and the literature of tlie condition reviewed. Localized 
amyloidosis of the skin has been described by Hervlieiraer, Gutmann, 
and others. The clinical resemblance to lichen planus is mentioned. 

Investigations into the Isolation and Chemical Composition of 
Trichophytin, the Active Antigenic Principle of Pathogenic Molds. 
— Br. Bloch, A. Labouciikre and Fr. Schaaf (Arc/i. f. Dermal, iind 
Syph., 1925, 148, 413). Trichophytin is the substance which can be 
isolated from pathogenic molds and which gives rise to cutaneous 
sensitization reactions and, in all probability, to the general allergic 
or sensitization manifestations produced by these fungi in the patient.^ 
Bloch and his collaborators have done an extremely interesting and 
important work in attempting to isolate the pure substance. While 
their effort has not been wholly successful as yet, the}'’ feel that they 
can now define trichophytin as a nonprotein substance, •which can be 
dialyzed through a parchment membrane and appears to be m close 
combination with a water soluble, nitrogen containing polysaccharid. 
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Its total nitrogen content is approximately 6.75 per cent, amino- 
nitrogen, 1.3 per cent. The authors are not yet prepared to state that 
the polysaccharid is the active principle itself but provide in their 
discussions for the possibility that the nitrogen containing^ element 
may be physically bound or absorbed by the polysaccharid. The 
substance is extremely stable and physiologically active. 

Painful Nodular Growth of the Ear.— 0. H. Foerster {Arch. Dermat 
and SijpL, 1925, 2, 149) reports 12 cases of this condition, the lesion 
consisting of a small nodular painful growth on the rim of the ear, 
usually on the upper pole in tlie region of the crown angle. The growths 
are single, ovoid or circular, well defined and hrm nodules, varying from 
3 to 10 mm. in tlieir longest diameter. They are imbedded in the skin 
or elevated several millimeters above the surface and usually firmly 
attached to the cartilage. They often show a central depression and a 
surrounding zone of hyperemia. Pain is a characteristie feature. It 
may be quite acute, preventing the patient from resting the head on 
tlie affected side or awakening him from sleep. Histologically tlie 
lesion presents an inflammatory reaction of unusual diffuseness and 
depth, intense edema, and degeneration of both collagen and elastic 
tissue. The etiology is unknown. Excision of the nodule inclusive 
of the cartilage is Ike treatment of choice. Roentgen ray and radium 
usually give relief, but recurrence is frequent. 


Experimental Studies on Eczema.— Klauder and Brown {Arch. 
Dermat. and Syph., 1925, 2, 283). The purpose of this study was to 
repeat the experimentation of Luithlen concernmg the influence of 
diet and metabolism of bases with particular reference to the calcium 
balance in relation to skin sensitivity. Their experiments on rabbits 
and cats to standardized external irritation showed that the cutaneous 
irritability was altered by diet, injections of drugs and colloidal sub- 
stances, by narcosis and experimentally produced nephritis and hepa- 
titis. Such altered cutaneous sensibility could not definitely be cor- 
related with blood chemistry studies and especially the calcium content 
of the blood. However, they obtained some evidence that metabolism 
of basic substances, particularly calcium, plays a role in determining 
altered sensibility of the skin. Rabbits under the influence of a diet 
rich in albumin will react very much more definitely to irritation than 
those on green fodder diet, and the animals to which salts of calcium 
are given acquire a decreased sensibility to irritation of the skin. Their 
observations would tend to show, however, that other factors are con- 
cerned in addition to the metabolism of bases. 


On the Treatment of Syphilis of the Aorta.— H. Schottmuller {Am. 
Jour. Syph., 1925, 9, 1) is an advocate of intensive treatment of all 
types of aortitis with arsphenamine and mercur^^ He makes the 
radical statement that intensive treatment is always indicated, never 
harmful. He classifies aortitis as aortitis coronaria, aortitis supra- 
coronaria and aortitis valvularis. Aortitis coronaria is often amenable 
to treatment. Aortitis supracoronaria affords the most favorable 
prognosis. Syphilitic insufficiency of the aorta in its early stages is a 
curable condition so long as cardiac hypertrophy remains the only 
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physical sign. Aortitis valvnlaris constitutes the most dangerous form 
of this affection. A cure from the anatomic point of view ean only be 
expected in the early stages of the disease. He opposes symptomatie 
treatment and a preparatory pci-iod on mercury as a waste of \-aluabIe 
time by \yithholding arsplicnaininc treatment.' Treatment consists of 
weekly injections of neoansplicnamine 0.4b to O.G gm. for a total of at 
least 5 gm. followed by a rest interval of two months on potassium 
iodide. Alercury is given simultaneously cither by weekly intra- 
muscular injections of calomel or mercury salicylate or a soluble mer- 
curial intra\'cnousIy. The patients arc tlien kept continuously under 
tlie influence of arscnicals for two to three years, being given an intra- 
venous injection of 0.45 to 0.0 neoarsphenamine every four weeks or 
repeating the above course twice yearly. This article presents many 
points of interesting contrast with current views. 
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Five Cases of Pregnancy with Abdominal Myomectomy.— Goulltoud 
{Gyvee, ct Ohs(., 1924, 9, 20S) reports five cases of myomectomy occur- 
ring during pregnancy. The first was in a Avoraan, aged twenty- 
seven years — a large tumor from the posterior surface of the uterus 
at the fundus. This was removed before the patient’s pregnancy, and 
the question arose wliether from the size of the tumor pregnancy and 
successful parturition would be possible. The patient made a good 
recovery, and Avas told that she might marry. Some j’cars later she 
■ had a normal pregnancy folloAved by spontaneous childbirth, and again 
suffered from hcmorrluige Avith symptoms of a return of the groAvth. 
At this time she was treated by tAvo tubes of radium, 120 mg., for 
tAventy-four hours, folloAved by the cessation of. the liemorrhage and 
the diminution in size of the tumor. The second patient had an 
abortion at four months, folloAved by a spontaneous labor, and at that 
time it A\’’as discoA’^ered that she had a fibroid tumor. The tumor Avas 
interstitial on the anterior AA-all and AA'as remoA'cd, and the patient had 
some feA^er after the operation. Hematoma folloAved in the right 
loAver quadrant, AAdiich simulated appendicitis. She recoA^ered and 
afterAvard had an early abortion and then another pregnancy. She 
entered the hospital for confinement and Avas successfully deliA'^ered of 
a Ihong child. On her recoA'^ery no CA'^idence of fibroid tumor could be 
found. The third case had an abortion at six montlis and AA^as found 
to haA’^e a uterine fibroid. Myomectomy Avas difficult, but Avas per- 
formed and the patient made a good recoAfery, complicated by a stitch 
abscess Avhich persisted for some time. She afterAA'ard had a spon- 
taneous labor and successful recoA'^ery, and six years after tlie operation 
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was in good health. In the following year she was found to have a 
fibroid the size of an orange and the uterus was extirpated. From this 
she made a good recovery, and on examination the uterus was found 
to contain many interstitial fibroids. The scar of the first operation 
was sound and complete healing had occurred. The next patient 
had an early abortion at two months followed by another at five. 
There was a uterine fibroid of considerable size and this was removed. 
Following this there was another abortion, and an effort was made to 
thoroughly examine the patient, but she passed from observation. A 
case is cited in which five pregnancies in succession were successful 
following the removal of a fibroid of Oonsiderable size. The removal 
of a fibroid on the anterior wall and the emptying of ovarian cysts 
occurred in a patient- who had a three months’ abortion later. Fol- 
lowing this there were signs of return with hemorrhage, and the patient 
was treated by radium. He reports several cases where the removal 
of the fibroid was followed by successful pregnancy. One patient had 
decided not to marry because she had a fibroid tumor of considerable 
size. She became anemic, and operation was necessary which was 
successfully carried out and a large tumor removed. The patient, 
married and gave birth to a deformed child which did not long survive 
and this was followed later by a spontaneous birth of a healthy living 
infant. An interesting case is reported in which a patient had a fibroid 
tumor and also a cyst in which operation was done in early pregnancy, 
and tlie pregnancy was not suspected. It was not interrupted and 
the patient went on to full term, when she entered the hospital with 
a child in shoulder presentation. This was corrected, by external 
manipulation, but hemorrhage followed and placenta previa was 
present. A still-born child was delivered by version, and the motlier 
recovered from the labor. A patient, aged thirty-five years, had a 
myomectomy followed by pregnancy, prolonged labor, application of 
the forceps and death from septic infection. An extraordinary case is 
reported in which a patient had a fibroid tumor complicating preg- 
nancy and an abortion. Myomectomy was performed and, on exam- 
ination, it was thought that the tumor was malignant. The patient 
recovered and again became pregnant, with placenta previa. On exam- 
ination it was found that a small fibroid had developed in the broad 
ligament, which rendered vaginal delivery impossible, and the patient 
was delivered by section and the uterus extirpated. The child sur- 
vived the operation, and the mother had a ureteral fistula which required 
nephrectomy and the opening of an abscess in one of the broad liga- 
ments. She finally, however, made a recovery. From a study of his 
cases the writer concludes that 25 per cent of women having fibroid 
tumors of the uterus and exposed to impregnation become pregnant, 
and that among married women the age of these patients is usually less 
than forty j^ears. He believes that if women, aged about thirty years, 
having fibroid tumors of the uterus have these tumors removed suc- 
cessfully they are competent to pass tlirough pregnancy and parturition 
successfully. The obstetrician may then propose myomectomy to 
women of a child-bearing age mth a good prospect of success. If at 
operation he found myomectomy to be impossible he can advise hyster- 
ectomy or close the abdomen and treat the patient by radium or the 
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roentgen-ray. In labor following myomectomy there is no special 
difficulty provided the uterine wound lias soundly Jiealcd. It must 
be remembered that most myomectomies are done upon primiparaj 
beyond the usual age of childbirth, and that in such patients labor is 
usually prolonged and difficult. One cannot rule out the possibility 
of small fibroids in the cervi.v, wliosc existence may not be detected 
until operation, and which render the development of pregnancy 
difficult and spontaneous labor impossible. Malignancy’- in a fibroid 
must also be taken into consideration. Patients who have had myo- 
mectomies, but liave afterward become pregnant, must be cautioned 
to go to the hospital for confinement, for complications may occur 
which require surgical Iielp. In some cases fibroid tumors may develop 
in the uterus a^ late as ten years after myomectomy, lladium or the 
roentgen-ray may then be successfully employed to check the growth 
of sucli tumors. The next is a curious case of double uterus with 
fibroma, pregnancy in one half, treated by liystcrectomy. Dambiun 
and Bernardbeig {Gynec. cl Ohsl., 1924, 9, 293) report the extraordi- 
nary' case of a woman, aged twcnty-se\’-en years, whose histoiy was 
unimportant and who had been married about a year when she sought 
medical advice. A hematoma in the vulva had developed which 
suppuratecl and required opening, and the patient complained of con- 
siderable pain. On examination the abdomen was enlarged and pain- 
ful; there was a sensation of weight in the lower abdomen and a leucor- 
rheal discharge. Menstruation had ceased about three months before; 
pain had increased; the abdomen had grovm in size, and the patient 
sufl’crcd from constipation, nausea and vomiting. On inspection the 
abdomen contained a globular tumor in the median line, painful on 
pressure. TJiere were two vaginal openings: The one on the right 
of normal size and the one on the left small and retracted. On tlie 
right side a cervix was found which was that of the pregnant uterus. 
The right side of the uterus was found enlarged, and the separation 
of the two vagina; terminated at the uterine neck. There was a small 
cervix and tumor on the left side. The patient was in bad general 
condition, and a diagnosis was made of a small ovarian cy’St compli- 
cating pregnancy'-. At operation a double uterus was found ^'dth a 
fibroid on one side and pregnancy on the other. The side containing 
the fibroid was removed and the side coirtaining the pregnancy^ was 
not disturbed. The examination of the tumor removed showed an 
edematous fibromymma. The patient recovered fi-ora the operation 
and later gave spontaneous birth after a somewhat prolonged labor 
to a healthy living child, weighing 2050 gm.; the child was norma y"- 
developed. The partition between the two vagime Avas removed by 
the labor. The writer adds a detailed revieiv of this case illustrated 
by drawings. 
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Fibroid Tumors of the Vulva.— Fibroid tumors of the vulva are 
uncommon, although they are the most frequently observed benign 
solid tumors of this region. In reporting an interesting case of this 
type, Fullerton {Stirg., Gynec. and OhsL, 1925, 40, 244) presents a 
nice discussion of the subject which we shall briefly abstract. The 
tumors occur almost invariably during the child-beping period, 
although they do occur later and have been observed in infants. Vir- 
gins and parous women seem to be about equally affected. The 
tumors are usually single and are first seen as small, firm rounded and 
smooth or slightly lobulated, painless subcutaneous masses. The 
smaller ones, especially if deep, may easily be overlooked. Peduncu- 
lation is common, particularly in the larger tumors. Growth may be 
rapid, although it is more often slow. Interference with locomotion 
or discomfort from position send the woman to the surgeon. The 
skin over the tumor is wrinkled, often more or less pigmented, and 
freely movable. Because of the increased vascularity of the parts 
during menstruation and pregnancy, more rapid growth 'is often 
noticed at these times. Ulceration is rare, although such a compli- 
cation occurs from interference with the blood supply or external 
irritation. Degeneration and malignant transformation are more com- 
mon in these tumors in this location than in similar tumors located 
elsewhere in the body, probably because of their variable blood supply, 
pedunculation and position, which makes trauma more or less unavoid- 
able. Edema, hyalin and cystic degeneration, calcification, ulceration, 
infection and sarcomatous transformation have all been observed in 
these tumors. They originate in the connective tissue and may start 
anywhere in the vulvar structures or in the extraperitoneal portion 
of the round ligament or internal genitalia, and as they increase in size 
they are forced into the line of least resistance down the inguinal 
canal or vagina and appear at the vulva. 


Treatment o£ Pelvic Suppuration.— While we cannot endorse the 
method of treatment which Worrall {Burg., Gynec. and Obst., 1925 
40, 174) employs in cases of pelvic suppurtion, it has given him such 
satisfactory results in his service in the Sydney Hospital that we 
present it for those who may be interested. According to his method 
when there are indications of the presence of pus or any acute, 
pelvic condition, a preliminary vaginal celiotomy is made, usually 
posterior, to the uterus, into Douglas’ pouch, but when the physical 
signs point to the collection being anterior to the uterus, the bladder 
is dissected up and the entry made into the uterovesical pouch. The 
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pus is evacuated, the pus sacs are defined and punctured, and a large 
split rubber tube is inserted and stitched in the opening. The tube 
is split in order to lessen the danger of pressure necrosis of the inflamed, 
softened bowel. Iodoform gauze is sometimes used in addition, but 
never passed into the tube. In fort^'-eight hours after this operation 
the constitutional symptoms have usually undergone a great improve- 
ment, and at the end of a week, or perhaps a few days more, the patient 
having eliminated the to.xins, feels well. She then undergoes the 
second stage of tiie operation. After removal of tlie gauze and the 
tube, the drainage tract and vagina are cleansed with 25 per cent 
hydrogen peroxide, and abdominal section is performed, the suppurat- 
ing focus remo^■cd and a fresh drain placed througli the vagina. Under 
this plan of treatment all acute pelvic conditions, except the first attack 
of a mild gonorrheal salpingitis, are operated upon without delay; if 
the patient is very ill, oji the day of admission. “Waiting for the 
temperature to settle down and the pus to lose its infcctivity” has 
not been practised. Should one fail to evacuate pus by the vaginal 
incision, abdominal section is performed at the same sitting, the offend- 
ing focus rcmoA'cd and vaginal drainage established. The writer 
states that he always practises vaginal celiotomy preliminary to 
abdominal section, wlicn there is reason to anticipate a considerable 
number of adhesions or unusual difficulties from past infection. Iodo- 
form gauze is passed into the wound in the vaginal vault, and this is 
a landmark in carrying out the removal of the focus from above. 
WJien the writer presented this paper before the American College of 
Surgeons the American gynecologists who discussed it were unani- 
mously opposed to the procedure. 


Importance of Urethral Prolapse in Women.— On account of the 
frequency of confusion in diagnosis between urethral caruncle and 
urethral prolapse in women, and especially on account of the impor- 
tance of the latter condition as a symptom of disease higher in tlie 
urinary tract. Chute (Boston Med. and Snrg. Jour., 1925, 192, 1G2) 
reminds us that the term urethral caruncle should be limited to the 
little raspberry-like growths that are seen at the meatus. They are 
true papillomas of the urethra and produce stinging on urination, 
occasionally a little urethral bleeding and sometimes even a little 
urethral discharge. The,y rarelj'^ produce mai'ked symptoms of blad- 
der irritation or any considerable amount of bleeding. He cites three 
cases which had previously been operated upon for “urethral car- 
uncles” but later developed bladder tumors, and he is of the opinion 
that the so called caruncles were probably cases of prolapse of the 
urethra due to vesical straining. TJie point which he desires to empha- 
size is that we should be very cautious in accounting for marked urin- 
ary symptoms in women as due to the presence of a relatively minor 
urinary lesion at the meatus. Cases of this sort should be subjected 
to careful cystoscopic examination before any operation is performed. 
In cases where the basic trouble is a self-limited inflammatory lesion 
of the bladder the patient will often improve so much during the con- 
valescence following the operation for the removal of the urethral 
lesion as to make it seem pi'obable that the relief depended upon the 
operation, but in cases where the bladder lesion is a serious one, such 
as a tumor, valuable time will be lost. 
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A Summary of the Effects of Repeated Roentgen-ray Exposures upon 
the Human Skin, Antecedent to the Formation of Carcinoma.— S. B. 

WoLBACH {Am. Jour. Roentgenol, and Rad. Ther., 1925, 13, 139) describes 
the earliest histological changes found in the skin of guinea pigs and 
rats as early as forty-eight to seventy-two hours after experimental 
exposure to roentgen rays, and a striking swelling of the collagen fibrils 
of the corium, subcutaneous tissue, and the walls of bloodvessels. The 
epidermis shows no change until the swelling of the collagen fibrils has 
occurred. The lesions of the epidermis appear to be secondary to the 
obliteration of the lymphatics and capillaries, caused by the swollen 
collagen. The maximum effect of radiation is upon the superficial 
layers of the corium. The initial change appears to be a focus of 
localized edema immediately below the epidermis separating the epi- 
dermis from the viable corium and later a necrosis. The gap is covered 
by regeneration of the epidermis which becomes altered and migrates 
downward because of incomplete nutrition. This effect is noted by a 
thickening and keratinization of the epidermis. This proliferative 
activity of the epidermis greatly in excess of normal proliferation may 
be an outstanding fact in the origin of epidermoid carcinoma in chronic 
roentgen-ray dermatitis. The acquisition of malignant properties is 
not of sudden onset but acquired in the course of years. 


The Normal Movements of the Stomach. — In reviewing the litera- 
ture, McCrae, McSwiney, Morison and Stopford {Brit. Jour. Rad., 
1925, 30, 48) found a great diversity of opinion in regard to the normal 
movements of the stomach. There are twm main schools: the first 
believes that the typical gastric movement consists of two distinct 
phases: (a) Peristaltic wave which involves the body of the stomach 
and preantral region; (6) a contraction of the musculature of the pyloric 
antrum as a whole. The second -school believes that the peristaltic 
wave sweeps from its origin on the body of the stomach to the pylorus 
and does not partition the stomach. Cole attempts to correlate the 
two schools and classifies the different types of peristalsis under the 
headings of: (a) One cycle; (6) one-and-a-half cycle; (c) two-cycle; {d) 
three- and four-cycle; (e) choreic type. The authors examined rabbits, 
cats and dogs by direct observation under anesthesia and by roentgen- 
ray examination. The human was studied only by roentgen-ray exami- 
nation. This work confirms the existence of two distinct types of move- 
ment which correspond closely to that described by the two schools. 
They have in addition observed in a few cases a third variety in which 
the shallow waves pass on over the formed antrum and is regarded as 
occupying an intermediate position between the other two t^qies. The 
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results obtained by direct examination liave in great part been sub- 
stantiated by roentgen-ray findings. The authors believe it probable 
that the type of movement present is to some extent governed by; 
(1) The consisteney and type of food; (2) the degree of tension of the 
wall of the organ; (3) the museular formation of the stomach wall. 
Their conclusions are as follows: (1) The form of movement known 
as the two-phase type is that most frequently found in the stomach of 
man, the dog, and the rabbit; (2) the form of movement known as the 
one-phase type, or some modification of thi.s, is normally found in the 
stomach ol the cat; (3) either form of movement ma,v on occasion be 
observed in the stomach of man, the cat, and the rabbit; (4) the move- 
ments of the corpus ventriculi and of the pars pylorica may occur with 
differing rhythms. 


Light Treatment in Medicine.— Axel If evn (liadioloff}/, 1925, 4, 288). 
In addition to the visible rays in white sunlight there arc some invisible 
ones, the ultraviolet and the infra-red; the ultraviolet have a chemical 
effect and certain biologic cfi'ects on the living organism. In accord- 
ance with Finsen’s ideas, light is concentrated through lenses for local 
treatment, and nonconcentrated for c.xposing the whole body to light 
baths. For local treatment Finsen used the carbon arc light exclusively 
for it contains far more ultraviolet rays than sunlight, the ultraviolet 
rays of which are absorbed by the atmosphere. The installation used 
for local treatment consists of a 50-amp&re carbon arc lamp; hanging 
around this arc four convergent lenses for concentrating the light. The 
lenses arc made of rock crystal, which, unlike ordinary glass, does not 
absorb ultraviolet rays. For absorption of the heat rays, a layer of 
water is placed between some of the lenses. In order to prevent absorp- 
tion of the chemical rays by blood the skin must be made bloodless. 
This is done by compressing apparatus, by means of which blood is 
pressed away from the spot to be irradiated. Marked success has been 
obtained in the treatment of lupus vulgaris, 60 to 70 per cent of per- 
manent cures resulting. Acne vulgaris et roseacea, alopecia areata, 
roentgen ulcer, xanthelasma and trachoma have also been treated in 
this manner with varying grades of success. For light baths artificial 
light must replace sun light in Northern countries, and for this purpose 
carbon arc lamps are used, with direct current. Hasselback pointed 
out that skin erythema brought about a fall of blood pressure in the 
bloodvessels in the periphery and caused deeper inspiration. Therefore, 
he believed in the light bath treatment of heart disease. Its greatest 
value is, however, in the various forms of tuberculosis. Often lupus 
vulgaris has to be treated with light baths in addition to local treatment. 
Out of 114 cases, 96 were cured by the author by the combination of 
local treatment and light baths. The results obtained in the treatment 
of cases of surgical tuberculosis by carbon-arc-light baths “are most 
astonishing.” In tuberculosis of tlie elbow, for example, 93 per cent 
cures were obtained. In tuberculous glands, 95 per cent of 500 cases 
have been cured. Great benefit was also obtained in rhinolaryngo- 
logic tuberculosis. The effect of light on tuberculosis cannot be 
definitely e.xplained. There Iiave been many explanations but the 
author classes them as merely hypotheses. Non tuberculous diseases 
are also treated by light baths, among them being hypertension, neur- 
asthenia, simple anemia and rickets. 
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^adiDgraphic Diagnosis 6f p'oriapical Befltal Ifll^ctldii.-Cuitui-es 
were inade of the pefiapical tissues of 1307 vital arid pulplesS teeth, and 
the findings colnpated with the radiographs by HusSelL L* HaSeN 
(Radiology, 1925, 4, 337). Of 392 vital teeth 9 per cent showed froiri 
1 to 10 colonies in a deep agar tube, 5 per cent 10 or more colonies arid 
only 1 per cent over 100 colonies. Ten per cent of 490 pulpless teeth 
negative in the radiograph, showed from one to 10 colonies, 44 per cent 
had 10 or more and 24 per cent had over 100 colonies. Of 425 pulpless 
teeth with positive radiograph, 10 per cent showed from 1 to 10 colonies, 
60 per cent 10 or more and 44 per cent had over 100 colonies. The 
incidence of infection is almost as high in the radiographic negative 
group as in the radiographic positive one. There is a very sharp limita- 
tion to the translation of radiographii?- evidence of infection into terms 
of bacteria. The absence of radiographic evidence of infection at the 
apex of a pulpless tooth never excludes the presence of active infection. 
In many cases the radiographic negative tooth is a far greater source of 
systemic infection than the radiographic positive tooth, since in the 
former there may be little resistance to infection, 

^he Tfeatment of Tuberculosis of the Female Genitalia with Light 
and jRays.— HeNry ScnMitz (Radiology, 1926, 4, 283) states that genito^ 
urinary tuberculosis of the female is a local manifestation of a generalized 
tuberculosis, usually secondary to primary disease in the respiratory 
or digestive tract. Treatment therefore must be directed toward the 
disease and not merely toward a local manifestation. The methods of 
treatment are medical and surgical, each with a curability of 33 per 
cent, and actinic. The last method consists in the daily application of a 
light bath of an hour’s duration from an Edison carbon light diffused 
by a reflector. The anterior and posterior body surfaces are each 
exposed for one-half hour. This is followed by the application of the 
ultraviolet ray obtained from an air-cooled quartz light, according to 
Rollier’s method. The head is always covered. The body is divided 
into five parts. A table is given showing the time duration and fields, the 
time being increased until exposure of fifteen minutes are given daily 
over anterior and posterior surfaces. A pronounced tanning is produced. 
Treatment is given every other day, and twice a week for an entire 
year when local healing has been obtained. If necessary. Roentgen- 
ray therapy is added to the ultraviolet-ray treatment. If after the 
second roentgen-ray treatment the general and local condition is not 
markedly improved, the case is considered refractory to actinic therapy. 
This does not interfere with surgical procedures that might be indicated. 
General treatment also must not be neglected. Tv'^o case reports are 
given. 


Pneumonokoniosis in the Ruhr. — Twelve cases of pneumonokoniosis 
with roentgenograms are reported by A. Bohme (Fortschr. a. d. Geb. d. 
Roent, 1925, 33, 39). Three were in coal miners and 9 in stone 
masons. As depicted in the roentgenogram the extent and localization 
of the process varied among the different cases. In 3 the lateral 
portions of the lungs were chiefly affected; several had marked involve- 
ment of the apices. In most cases the lowermost portions of the lungs 
were spared. Tuberculosis was a complicating factor in 3 cases. 
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Experimental High Intestinal Obstruction in the Monkey. — 
In previous pa])crs H.-mjkn and Oim {Jour. Expcr. Med., 1925, 41, 107) 
have reported the essential clianges, as they have found them in the 
blood and urine of man and dog in intestinal obstruction as a primary 
fall in blood chlorides, usually a rise in allcali reserve, and finally a rise 
in non-protein nitrogen. Tlie chemical and clinical evidences of 
toxemia do not appear until the chlorides are Avell depleted. Tin's 
paper deals with experimental high intestinal obstruction, aseptically 
performed, in 5 monkeys. TJie ob.struction was obtained by seetion 
and inversion of the cut ends, and an autopsy was always pei’formed 
to rule out peritonitis. Observations on the blood were made twenty- 
four hours before operation and at twenty-four-liourly intervals there- 
after until death. For purposes of comparison they present the blood 
chemistry findings in 13 normal monkeys. TJiese findings vary very 
little from the average normal in man. No vomiting was observed 
in the experimental animals, though there was a marked fall in blood 
chlorides in 2 of the monkeys and a less marked but definite fall in 
the chlorides of the other three. This emphasizes the fact that vomit- 
ing alone does not account for the fall in blood chlorides characteristic 
of intestinal obstruction. All animals showed a marked rise in non- 
protein nitrogen and coincident with the fall in blood chlorides there 
was a rise in CO 2 combining power. The uric acid and creatinine 
showed no typical changes. In a further study of the chlorides, The 
Distribution of the Chlorides in the Blood of the Dog after Experimental 
Intestinal Obstruction (Jour. Exiier. Med., 1925, 41, 113), the same 
authors determined the chlorides simultaneously in whole blood in 
plasma and in the cells, using the van Sl,yke method. Four animals 
were used and they all showed the characteristic fall in blood chlorides, 
this decrease being shown more characteristically in whole blood than 
in cells or plasma. (The idea of using whole blood in chloride deter- 
minations by an ashing procedure is a comparatiA’^ely recent one of 
van Slyke’s.) It is shown that the fall in chlorides is born almost 
equally by the cells and the plasma, and that the estimation on whole 
blood is more desirable than on plasma. It is also demonstrated that 
the disappeared chlorides do not e.xist in the blood in some undeter- 
mined form and that they must be sought for elsewhere. The findings 
were compared with those obtained by the iodometric titration on 
protein-free filtrate and were found to check very closely. Following 
this, Haden and Orr (Jour. Expcr. Med., 1925, 41, 119) reported 
further on the same subject in The Sodium Content of the Blood of the Dog 
after Experimental Intestinal Obstruction. They wished to determine 
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if possible whether the sodium freed from combination with the chlo- 
ride is recombined in the form of carbonate, is lost fiom the blood, 
remains free or is combined ' in some other mannei . Ten animals 
were used, and the methods followed were the same as those previously 
reported (vide suproi). All animals showed the characteiistic lise of 
non-protein nitrogen, and the CO 2 combining was always increased. 
Relatively little change in the sodium content was found however. 
It tended to rise rather than fall. The findings do not support the 
theory that the increased destruction of body tissues is due to accel- 
erated autolysis following the withdrawal of sodium from body protein. 
The experiment shows that the loss of acid radicles is not accom- 
panied by a loss of basic, and the manner in which the excess of basic 
is combined was not determined. No light was thrown on the mechan- 
ism of the increased protein destruction characteristic of intestinal 
obstruction. 


Encephalitozobn Cuniculi as a Kidney Parasite in the Rabbit. — 
The importance of the study of the Encephalitozoon cuniculi (so called 
“Cameron body”) is emphasized by Smith and Florence (Jour. 
Exper. Med., 1925, 41, 25). In reviewing the literature they find that 
the parasite has been described by Wright and Craighead in the central 
nervous system, kidneys and urine of rabbits suffering from motor 
paralysis; by Levaditi, Nicolau and Schwen in the central nervous 
systems of rabbits used by them in a comparative study of the virus of 
encephalitis obtained from four different sources, and later in the 
kidneys of 3 rabbits inoculated with virus from a spontaneous case; 
by Doer and Zdansky in the brains of 8 out of 224 rabbits. Kling and 
later Oliver also reported it in rabbits’ brains, and recently Good- 
pasture has described it in the brains and kidneys of rabbits suffering 
frorn spontaneous encephalitis. (Reviewed by DaFano in Medical 
Science, 1923, 10, 355.) The authors describe tlae parasite in 45 out of 
163 rabbits autopsied. The disease appears to be endemic with an 
increase in the number of cases in the early summer. It was found 
in young rabbits only. No characteristic symptoms were presented. 
When recovered from the kidneys the parasites appear as pale or 
more highly refractive bodies of rod-like outline 2.5 to 3 mm. long 
and 1.5 to 2 mm. broad, somewhat Gram-positive and non-acid fast. 
They occur in dense groups witliin epithelial cells or singly in the debris 
in affected tubules. The parasite has the appearance of two coccoid 
end forms with a slender connection between roughly the form of a 
figure eight. Variations in the morphology are described. The col- 
lecting tubules near the tip of the papilla seem to be tlie most con- 
sistently invaded. The authors offer evidence for and against the 
status of the organisms as a bacterium or a protozoon, with the balance 
in favor of the protozoon, and they p on to offer a tentative life cycle. 
The parasite has been developed in the mouse and the dog. The 
pathology of the condition insofar as it is at present known seems to 
be a mechanical blocking of the normal flow of urine from the con- 
. voluted tubules and the descending limbs of Henle’s loops, leading 
to dilatation and ultimate cellular reactions. Lymphoid-cell infiltra- 
tion was noted in the kidney cortex. Lymphocytic filtration was 
found in various portions of the brain, but localization in the brain 
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could not be correlated with the cellular reaction. The kidneys are 
looked upon as the normal habitat of the parasite, while the brain is 
outside the normal cycle. The authors indicate many attractive 
ways in which the problem may be further studied. 


The Serological Classification of the Tubercle Bacilli by Agglutination 
and Absorption of Agglutinins. — A series of experiments on the agglu- 
tination reaction and the absorption of agglutinins Avas conducted by 
G. S, Wilson, UniA^ersity of Manchester {Jour. Path, and Baderiol., 
1925, 28, 69) to ascertain Avhether serological differences could be 
substantiated bctAA-ecn the human and the boAune types of tubercle 
bacilli, Avhether the human bacilli could be subdiA’ided into serological 
classes and Avhether these tests differentiate human and boAu'ne types 
from other acid-fast bacteria. The inA'cstigations AA'ere carried out 
AA’ith eighty-nine strains of avian, boA'ine, human, reptilian and sapro- 
phytic acid-fast bacilli, the strain being collected from a great A'ariety 
of sources. The results of the agglutination tests shoAA'ed that there 
Avas a considerable amount of cross agglutination in the case of eA’^ery 
serum, although the aA'ian type shoAved a fair degree of specificity. 
With the human and boAunc types, hoAA'CA'er, the specificity was so 
slight as to be Amlueless. As it became clear that there Avas but little 
differentiation in the direct agglutination test, attention was giA’^en 
to the absorption of agglutinins. The series of e.xperimepts shoAA'ed 
that the boAune and human strains are indistinguishable serologically. 
Furthermore, no CAddence was found of a multiplicity of tj'pes among 
the human strains tested. The authors concluded, on the basis of 
the absorption test, that the human type is a homogeneous one and 
that the bovine and human strains possess a fundamental identity 
of structure. The inA^estigation shoAA’^ed incidentally that certain aaicII- 
knoAATi strains of tubercle bacilli are masquerading under a AATong 
denomination. Such a strain as the Koch-Nathan raw strain (the 
same as the kI34 of the author’s collection) has been shown to be not 
a human but an avian strain. 


A Peculiar Staining Reaction in Red Blood Cells. — Eckstein (Vzr- 
choto’s Arch. f. path. Anat, 1924, 249, 118) found that by using the 
Alzheimer methylene-blue-eosin method of staining that the erythro- 
cytes ordinarily stain red. He observed, hoAA’^ever, in other instantys, 
particularly in areas of hyperemia and hemoiT’hage that the staining 
reaction Avas variable, some of the cells being red, others blue. Various 
gradations betAveen these colors were commonly seen. He has been 
able to shoAV that the red blood cells AAdien free of carbon dioxide stain 
red, but when an appreciable amount of carbon dioxide was present 
at the time of fixation the reaction is blue. This reaction gave satis- 
factory results, eA^en AA’^hen the hemoglobin Avas reduced or Avhen other 
gases had been absorbed. This finding may explain the reason for 
the variable staining qualities exliibited by red blood cells in tissues 
which haAm been sectioned. 



HYGIENE AND PUBLIC HEALTH 


925 


HYGIENE AND PUBLIC HEALTH 


•DNDBR THE CHARGE OF 

MILTON J. EOSENAXJ, M.D., 

PROFESSOR OF PREVENTIVE MEDICINE AND HYGIENE, HARVARD MEDICAL SCHOOL, 

BOSTON, MA8SACHTJSE1TS, 

AND 

GEORGE W. McCOY, M.D., 

director OP HYGIENIC LABORATORY, UNITED STATES PUBLIC HEALTH SERVICE, 

IVASHINQTON, D. C. . 


Rocky Mountain. Spotted Fever: Experimental Studies on Tick 
Virus. — Spender and Parker (PuIk Health Rep., 1924, 39, 3027-3040) 
review the considerations relative to the natural evolution of Rocky 
Mountain spotted fever as follows: (1) The disease is maintained in 
rodents and ticks; human cases are secondary and accidental, (2) The 
disease exists in definite foci, and tlie virulence of the infection may va,ry 
decidedly even in adjacent areas. (3) A large number of rodent species 
are susceptible, but there is no evidence that tlie infection is highly fatal 
among them. (4) The complete life cycle of the tick includes four 
stages, and the infection may pass from stage to stage and from one 
generation to the next. (5) A disintegration of tissue (histolysis) 
takes place during the premolting period of larvre and nymphs. (6) 
The tick ingests mammalian blood Riree times during the cycle— twice 
from small rodents (most of them susceptible to spotted fever) as larvse 
and nymphs and once from large animals (all immune as far as known 
except that some adults feed on jack rabbit, snowshoe rabbits, and por- 
cupines, of which animals at least the first two are susceptible to spotted 
fever) as adults. (7) The virus passes through tire egg and larval stages 
of die tick in one summer, but in the unfed nymphs and adults it has 
been compelled to adapt itself to the hibernation (also estivation in the 
adult) which these stages undergo. 

The results of the new work is summarized by the authors as follows; 

(1) In confirmation of earlier observations of previous workers, 
ticks of the species D. andersoni which have received the infection of 
Rocky Mountain spotted fever in the larval or nymphal stage retain 
it in the adult stage. (2) A twenty-four hour incubation at 37° C. of 
unfed hibernating nymphs and adults infected as larvse and subsequent 
injection of emulsions of such ticks into guinea pigs give a higher per- 
centage of positive infection than the injection of similar ticks not 
incubated. (3) Infection of Rocky Mountain spotted fever in adult 
ticks subjected to winter temperatures (32° F. or below) may be demon- 
strated by the production of immunity in guinea pigs following the 
injection of tick viscera immediately upon removal from cold tempera- 
tures, by a moderate but typical spotted fever following the injection of 
ticks after twenty-four hours incubation at 37° C., and by virulent 
spotted fever following tick feeding or the injection of ticks after feeding. 
W Control adult ticks free from all infection do not produce death or 
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illness in guincji pigs by feeding nor by injeetioti of sueli ticks after 
feeding. (5) One infected adult tick may contain after feeding, from 
dOOO to 5000 M. L. J,). for a guinea pig. ((») ]'annlsion of infected fed 
adult ticks treated with 0.5 jicr cent phenol will protect guinea pigs 
against 1 cc of blood viru.s. (7) Nothing in the behavior of blood or 
tissue virus is comparable to (he changes observed in tick virus. 


State-wide Milk Sanitation Program.— F haxk Jlcallh Rep., 1024, 

39, 2705-2777) states that most municipalities fail to take the ncce.ssary 
steps to safeguard milk supplies utdc.ss guided by the State health 
organization. He considers milk as sccojul only to water in the trans- 
mission of disease ami lays emphasis on the need for its sanitary super- 
vision. The steps taken in .Alabama to reach the desired end were (1) 
To develop an eifeetive type of milk leguslation. (2) To encourage the 
cities of Alabama to enact it. (3) To insure its cirectivc enforcement; 
and (4) to measure its results. Safe milk is defined as high-grade milk, 
pasteurized. The details of the means of providing a safe supply are 
given. 


Diabetes Mellitus. A Contribution to its Epidemiology Based 
Chiefly on Mortality Statistics.— E m ehson and L.\niMoni: (Arch. hit. 
Med., 1924, 34, 5S5) state that the increase in the incidence and death 
rate from dial)etes in tlic United States, and in New York City in par- 
ticular, lias been more rapid than that of any other disease for which we 
have records in the last fifty yeans. This increase, while it has affected 
all ages to some degree, has been most marked among women at all 
ages and among both men and women over thirty-five years of age in 
particular. Tlierc arc wide variations in the susceptibility to diabetes, 
or at least in their ability to survive when it develojis in them, among 
pei-sons of difi'erent races, those of Semitic stock showing consistently 
tlie highest death rates and those of the Negro race in the United States 
the lowest. It is not at all clear that thc.se marked differences in the 
deatli rates from diabetes in the people of various races are of funda- 
mental biologic significance, since many elements of occupation, 
economic status, dietetic habits, and so forth, may be found sufficient 
to explain the range of experience with wliat may fairly be considered 
a disease of a fatigued function in the great majority of cases. Although 
the relative rarity of diabetes among rural workers and those engaged 
in hard manual labor or trades would appear significant, tlie lack of a 
thoroughly satisfactory basis for calculating death rates 63"^ occupational 
groups in this countiy depri\'es the contrasting picture, of high rates 
among desk workers and others engaged cliiefly in mental rather than 
physical processes for their living, of much of its force. Seasonal 
variations in death rates, calculated on a monthly basis, are marked and 
apparently significant. AAfiiether temperature and other accompanying 
weather conditions are responsible, or the similar seasonal incidence of 
infections, usually accompanied by fever and interference with nutri- 
tion and deteriorated bodily resistance, cannot be stated on the basis 
of present information. Geographical distribution of the disease as 
measured by death rates in the United States appears to be explicable 
on the basis of differences in the age grouping, race, economic status, 
and occupation of the people, high rates being found where there is a 
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liigli proportion of tire populntion in the later decades of life, nfter 
forty-five, where tlrere are many Jews and where per capita wealth is 
high. Where life expectancy is high, there is a lower diabetes death 
rates than in states where life expectancy is low, but this is probable 
due to the fact that the low expectancy states are those with a high 
proportion of Negroes in the population. The changes in food habits 
ill the United States have probalilj’ contributed to the increase of dia- 
betes, the higher carbohydrate element and greater abundance or supei- 
alimentation being believed to be a cause of overfatiguing the function 
of sugar tolerance. It is considered of much importance that educa- 
tional measures be instituted to inform the public through medical 
and public health channels of the seriousness of the situation, and of the 
necessity of adjustment of food intake to exercise and incc versa. Moder- 
ation in the use of food and sufficient exercise with the entire body to 
justify the food absorbed, are important rules of hygiene for other 
reasons besides that of the relationship between obesity and diabetes, 
but if there were no other excuse for bringing this ancient teaching to 
people’s attention, the greatly increased frequeney of diabetes as a cause 
of sickness and death would alone seem to justify physicians and all 
tliose dealing with health and its protection in initiating and pushing 
vigorouslj'^ a campaign of information in tliis subject. 

The Seasonal Prevalence of Infantile Paralysis. Seasonal Variation 
in Case Fatality Rate.—AvcocK and Eaton {Avi. Jour.^ Hyg-, 1924, 4, 
681) state that there is a marked seasonal variation in the ratio of 
reported morbidity to reported mortality of infantile paralysis. This 
variation, in their opinion, is due largely to failure to recognize the 
milder forms of the disease in its “off season” and to a lesser extent to 
delayed reporting of cases as against prompt reporting of deaths. 
According to a calculated seasonal morbidity on the basis of the observ- 
ations, infantile paralysis, although preponderantly a summer disease, 
prevails to a greater extent in the season from December to May than 
is shown by the reporting of cases. A calculated morbidity for 1921 also 
shows a secondary increase in the prevalence of tlie disease in March, 
which was not shown in the reporting of cases. 
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